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Compressed Air Motors for City Railways. | 





To run a horse Car, or as they are some- 
times called, a tramway car, by compressed 
air a distance of ten or twelve miles, and to | 
do it with certainty, safety, and economy, is | 
something that has been eagerly 
sought for within the last few years, 
and to do away with the necessity of 
using horses. Experiments made in 
France, Scotland, and in this country 
go to show, in spite of almost insuper- 
able difficulties, that we are on the eve 
of solving this difficult mechanical 
problem; in fact, there is a company 
formed in the city of New York, which 
took hold of this matter some two 
years ago, and have succeeded in 
running a composite car—that is, one 
propelling itself, and at the same time 
carrying passengers, the above-men- 
tioned distance, and had about 25 per 
cent. of the air that was charged at 
the end of the run. 

In the construction of this car, a 
sufficient volume of air, compressed 
to a pressure of 350 pounds to the 
square inch, is stored in steel cylin- 
ders under the seats and platform of 
the car; this is used to give motion to 
a pair of engines, having a valve mo- 
tion, so arranged as to expand the 
air from the above stated high initial 
pressure down to about atmospheric 
pressure; by this means they are able 
to run the car to a distance of over 
12 miles at any speed desired, and 
with an entire absence of smoke, cin- 
ders, and noise. To realize fully the 
manner in which this motor acts 
upon the engines which drive the car, 
it is only necessary to consider that 
the air is a highly elastic medium, 
which, when compressed by engines specially 
designed for the purpose, is in about the 
same condition for transmitting power that a 
huge clock spring would be that had been 
wound up by a steam engine. 

On the premises of the above-mentioned 
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inch; this air is now passed to the other com- | charged are bearing the greatest strain, or | quite suitable where there are no heavy 
pressing cylinder, having a bore of 6 inches, liability to rupture that they are subjected to. grades. We predict that the time is not far 
where it is compressed to a pressure of 350 From the time the car is moved until it re- distant when this plan of motor will come 
Ibs. to the square inch; on leaving the cylin- turns to be charged again, the pressure is | into common use, doing away largely with 
der it is passed through a cooling tank which falling with every revolution the wheels| the use of horses for this purpose, it hav- 
reduces its temperature to about the same as| make, consequently all danger from explo- ing numerous and important advantages to 
recommend it over steam for surface 
tramways and city elevated roads. 

On this page is represented a side ele- 
vation showing the arrangement of the 
engines, as they are applied to com- 
pressed air cars as they are now run- 
ning in this city: A, A, represent air 
tanks; B, B, wheel axles, one of which 
is the crank axle. They are both 
coupled together by outside coupling 
rods; (, C, are yoke bars for eccentric 
straps. The eccentric rods are attached 
to the yoke bars, so that a uniform 
motion is transmitted from the eccen- 
trics to the valve, irrespective of the 
vertical movement of the machine. 
Dis the radius bar which gives motion 
to the cut-off valve, taking its motion 
from the inside slot of the suspended 
link, K; His the radius bar which gives 
motion to the main slide valve, it re- 
ceiving its motion from the outside of 
stationary link A; ¥' is the air chest; 
G, air cylinder; ZZ, an air supply-pipe; 
I, I, reversing levers; M, M, air pipes 
from tanks to air cylinders; NV, stud 
for link; O, piston crosshead; P, P, 
eccentrics forged on shaft. 
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Mounted Grindstones. 





A grindstone is hardly a machine 
tool, but without the grindstone there 
would be no machine tools. Good 

NEW GRINDSTONE MOUNTING. tools are essential to good and econ- 
: omical workmanship, and good grind- 

the water by which it is cooled; in this con- | sion from over pressure is avoided when the | stones are essential to good tool-grinding. 
dition as to temperature and pressure, it is al- | car leaves the charging tank, or compressor,| We illustrate on this page a grindstone 
lowed to flow into a tank, or receiver, from | and starts on its trip. The control of the car | box, which is an excellent example of ‘‘a 
which the cars, as they come in from their | when under motion is so complete that the | thing well done.” In the first place, the 
trips are charged. driver can bring it to a stop in half its length | whole machine is good looking, and next, it 

In the present case the time necessary to|in descending grades, by simply reversing |is heavy and substantial enough to secure a 











‘company there are a pair of high pressure 


charge a car with air does not occupy over ‘the valve motion. The engines become air-| perfect steadiness. The center mountings 





engines having cylinders 12” bore x 36” 
stroke, working under a pressure of 80 Ibs. 
of steam to the square inch. Both engines are 
coupled; the piston rod of each engine pro- 
jects through the back cylinder heads, and 
are coupled direct to the piston rods of the 
air compressors; the diameter of one of the 
cylinders of the air compressors is 12” by 
the same stroke as the engine, and compresses 
the air to a pressure of 80 Ibs. to the square 


CoMPRESSED Atk Motor, USED ON SECOND AVENUE RAILROAD, NEW YorK CIty. 


five minutes, but, by increasing the capacity | compressors driven by gravity, or the weight | are excellent. A large square arbor provided 
‘of the compressors, cars can be charged in of the car falling the height of the incline, | with flanges and nuts secures the stone. The 


one minute. thus utilizing the power by returning air to | arbor runs in self-adjusting, and self-oiling 
| In the matter of safety of life to passen- the tanks, which power in the case of steam | boxes of great length. The rest is very solid, 
gers, this compressed air tramway car has | motors is dissipated in the brakes. /and is arranged to return to the trough all 


| important advantages over any steam motor. | In some situations it may be more desirable | water which may pass over it. A rest fora 
The car being coupled to the-receiving tanks, to run independent dummies, not carrying | water vessel is provided. The self-turning 
or directly to the compressor, to receive its passengers on the motor, but simply hauling | device is a treaded cylinder, revolving in 
charge of compressed air, is necessarily sta- one or more cars on the track, by this means | contact with the stone. It cuts away the 
tionary. The tanks oa the car when fully a much lighter motor ¢an be constructed, | stone and keeps it always perfectly true. It 
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works while the stone is wet, and thus avoids 
the damage and nuisance of grit floating in 
the shop while the stone is being turned. 
The box is tight, and thus guards against 
slopping and trickling of water from floor to 
floor. 

The whole machine is mounted on wheels, 


which allows the box to be wheeled under a | 
crane when a new stone is mounted; it al- 


lows it to be wheeled to the door when sedi- 
ment is to be cleaned from hand-holes; it al- 
lows the belt to be kept tight; and it allows 
a change to be made in the pulley as the 
stone gets smaller, without the necessity of 
cutting the belt. The box is a single hand- 
some casting. It receives a stone four feet 
in diameter, and eight inches face. The com- 
plete weight is nine hundred pounds. It is 
one of the products of the Niles Tool Works, 
of Hamilton, Ohio. 
oqo 


Motion Curves. 


BY V. HOOK. 

The laying off of motion curves presents 
to the eye all of the movements of the valve 
at a glance. Fig. 1 shows the diagram after 
it is completed, ready to file away for future 
reference. Elevations of the ports are laid 
out to a scale and in length equal to the 
stroke of the piston, with the inches marked 
as shown. We start with the valve V, as 
shown at the commencement of the stroke, 
and, by means of the diagram described in a 
former article, or by other means, get the 
position of the valve for several positions of 
the piston, or for each inch, as shown at 
a, b, c,d. When all of the piositions are ob- 
tained and jotted down on the port eleva- 
tions, a curve that cuts them all is drawn, as 
are similar curves, for the other edges of the 
valve. The opposite curves can also be laid 
down, and the movements of the valve for 
the opposite stroke obtained. In the dia- 
gram shown, we see that the port S’ was 
wide open at h, or 43 in. of piston travel, 
that steam was cut off atc, 18 in.; exhaust 
opened at f 194 in., and compression com- 
menced at g 19} in. also, the valve being 
‘line and line.” Other points can be ob- 
tained by inspection, and the diagram forms 
valuable data for the builder and user. The 
plan shown in Fig. 2 I saw used in a western 
shop for obtaining the curves. <A board, F, 
to which a piece of paper is fastened, is 
bolted to the cross-head, G, as shown. A 
temporary rocker shaft, H, is mounted, the 
two arms being at right angles to each other. 
The lower arm has a pencil, a, which just 
bears on the paper. The other arm, E, is 
connected by a rod, C, to valve stem, V, at D 
by apin. The arm H is set square with the 
valve, or rocker shaft, I. A revolution of the 
engine is made by hand, and the curve 4, ¢, 
traced. The lower arm is placed half way 
between its extreme points of travel, the up- 
per arm disconnected and the line, A, B, 
drawn. The paper may now be removed 
and the ports laid off centrally from line 
A, B; that is, the curve represents the move- 
ment of the center of the valve. The curves 
for the edges can be laid down from this one. 
The position of the board, etc., are evident, 
and no explanation on these points is neces- 
sary. These curves can also be obtained by 
removing the chest cover, and laying them 
down from the actual movements of the 
valve, or the ports can be laid down on the 
valve stem and a stationary tram used. 
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There are many advantages of cleaning 
boiler-tubes by steam. The following plan 
is a good one: 

Take a piece of three-fourths inch gas-pipe 
three or four feet long, and bend one end so 
that it will reach, say six inches, into the 
boiler tube. To the straight end attach a 
piece of rubber hose extending to a steam 
pipe leading from the boiler. For use in hori- 
zontal boilers, the gas-pipe need not, of 
course, be bent at one end. To enable the 
pipe to be handled it must necessarily be 
covered with a piece of felt, or other non- 
conducting material. The steam being turned 
on, the operator inserts the outer end of the 
pipe into the lower end of a tube, and the es- 
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caping steam soon cleanses the inside of the 
tube without disturbing the working of the | 


boiler, or subjecting the operator to heat, 
smoke, or dirt. 
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Steam Boiler Explosions. 


BY WILLIAM J. WILLIAMS. 





No subject connected with the steam en- 
gine seems to be involved in such mystery as 
steam boiler explosions. If the engine breaks 
down in any part, or even if an almost total 
demolition occurs, it takes but little time to 
give the cause of the disaster and to place | 
the fault where it belongs. We have me- | 
chanics who can and do build engines that | 
use the steam furnished from the boiler to | 
suit their different views on the subject; they | 
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are perfectly acquainted with all its qualities | 


as an agent to create motive power. But let 
the boiler explode, except from unmistakable 
evidences of low water, or safety valves rust- 
ed fast, or equally plain facts that cannot be 
very well concealed from the practiced eye, 
and satisfactory conclusions are hardly ever 
arrived at. Many theories are advanced, 
some of them very probable, and many of 
them require a great deal of qualification, 
to say the least of them. It is not my pur- 
pose to recount over the various so-called 
causes of boiler explosions, but merely to 
call attention to some thoughts on the sub-| 
ject—thoughts that are ever recurring to my 
mind when about one First, that a boiler: 
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1, 
when set and ready to work, is a beam, sup- 
ported, perhaps, at the two ends only; and 
that the beam is a lever—the first of mechan- 
ical powers, and that not only the weight 
of the water within, but that the total 
force or pressure, perhaps a 1,000 tons, is 
ever ready to act on that lever ; it is ever 
seeking the weakest place, that it may break 
from its prison. Looking at it from the lever 
point of view, is it any wonder that strong 
boilers are sometimes torn into shreds, as it 
were. 

The steam boiler, when at work, is subject- 
ed to two irresistible forces called expansion 
and contraction; if we could make a boiler 
of one piece of uniform thickness, with the 
edges welded together, the whole of uniform 
expansive qualities, and apply heat around 
its entire circumference, it would be a beam 
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As in practice, heat is only applied to about 
two-thirds, or perhaps less in some _in- 
stances, of the circumference, we cannot ex- 
pect it to be a beam whose sides are straight 
and parallel. As the bottom is subjected to 
the greatest heat, this part will be expanded 
the most, and will cause the boiler to be a 
deflected beam, in the middle of its Jength 
on the top there would be a compression, be- 
cause this part is not subjected to the same 
intensity of heat, therfore it has not length- 
ened as much ; here are two forces opposing 
each other, nor, perhaps, would it matter a 
great deal, practically, if we could always 
keep the heat underneath of the same intens- 
ity, and the steam pressure within of a uni- 
form tension, thereby maintaining a constant 
quantity of heat within and without. We 
know that under the most favorable circum- 
stances, this cannot be attained; the fire will 
want replenishing with fuel, the steam will 
vary in pressure, and the boiler, under these 
variations, is continually expanding and con- 
tracting; the beam is deflected of different 
degrees, it being shortened and lengthened 
every few minutes; in fact, it is not constant 
at any time, ever changing in form and 
length. If we look around and see,the man- 
ner in which steam boilers have to be fired, 
see the constant variations of steam pressure, 
and if we suppose such light fuel as 
shavings, for instance, causing flashes of 
heat for a few moments, and then for a space 
of time a rush of air through bare fire-bars, 
of whatever temperature it may happen to be 
without doors, how many times does it oc- 
cur ina day, how long will the iron in the 
boiler stand it? It is admitted by all en- 
gineers of experience, that a few extra pounds 
of steam will not injure a boiler half as 
much as hard firing will. Hard firing is 
generally meant to be subjecting the boiler 
to an intense heat, by burning all the coal 
possible with the aid of a strong draught, 
and generally it does not take long to pro- 
duce its effects. There are other kinds of 
hard firing, viz., more fire on one part of the 
grate than another. I will cite a case of firing 
that came to my knowledge: The works at 
times would have a quantity of rosin barrels, 
the staves of which would be burned under 
the steam boiler to get rid of them; hundreds 
had been got rid of in this manner with no 
harm to the boiler, but in burning this par- 
ticular lot, a sheet over the fire was cracked, 
and a fine boiler was placed for the time be- 
ing, as they say, hors du combat. Now, why 
was injury done at this particular time ? 
Coal was the fuel used when there were no 
staves to burn, and previous to this time the 
coal ashes were not hauled off the grate until 





whose sides would be straight and parallel | there were just staves enough left to start a 
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to each other, but it would be expanded or 
lengthened. But as we cannot procure tubes 
of sufficient magnitude, we have to make our 
boilers of many parts and rivet them togeth- 
er. Perhaps no two pieces being of exactly 
the same thickness, or having equal proper- 


| ties for expansion and contraction, and if we 


take into account that where each piece is 
joined to the other is double the thickness of 
other parts, many rivets having to sustain 
more than their share of the strain, from im- 
perfections in making, it would be almost 


too much to expect the boiler to bea beam 


that is perfectly straight under any condi- 
tion, although it might appear to be so, and 





| fresh coal fire with; but this time the ashes 
| were hauled out first, and the staves burned 
/on a bare grate; consequently, the intense 
| heat made by the rosin staves acted on the 
| boiler in places; the grate, not being wholly 
| covered, allowed air to enter between the 
grate bars, striking parts of the boiler with 
_a lower temperature, producing different 
| grades of expansion in the same plate. The 
result was, fortunately, only a crack, where 
/we might easily suppose something worse 
‘might have happened. I cannot help but 
think that the continued expansion and con- 
traction going on in steam boilers, finally 
weaken them to such an extent that they give 


_ perfectly cylindrical, even to a practiced eye. way sometimes and cause disastrous results. 
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It will be admitted by all practical per- 
sons versed in the use of steam boilers that 
they will get old; to set a limit to the number 
of years any certain form should be used, 
and then be discarded from use, would be 
an exceedingly difficult task to perform. Of, 
say, ten boilers of the same pattern, made of 
the same quality of iron, and set to work on 
the same day, no two of them would, per- 
haps, be in like condition in any given time, 
on account of the different conditions under 
which they were used. Kind and quality of 
fuel, character of the feed waters used, and 
the general care which each one received, 
would, in a great measure, determine the 
length of life of each boiler. But in daily 
practical use of the steam boiler how often 
is the age, or condition thought of 2? How 
many boilers are there to-day at work carry- 
ing as much pressure, fixed just as hard as 
they were twenty years ago, worked by the 
rule only that because they did sustain 
the pressure when new they must do it al- 
ways, and they do it until the iron expands, 
or endeavors to, for the last time, when 
death and consternation is the result. The 
wisest heads get together to try to find the 
cause, everything is thought of, but the one 
fact, viz.: that for years the boiler had been 
subjected, as it were, to the torments of ex- 
pansion and contraction until it could bear 
them no longer. 

Boilers are patched up and pronounced as 
good as new. If the same party who super- 
intended the patching should have his coat, 
or pantaloons patched, would he say it or 
they are as good as new ? I think not. These 
very parties who make such expressions 
about patched boilers do not act, or speak of 
any article that have been in use for long pe- 
riods of time, necessitating repairs at various 
times, as being as good as new. In building 
machinery allowance is made for expansion 
and contraction, particularly if that machine 
is to be subjected to heat, as a steam engine, 
for instance. If the civil engineer builds an 
iron bridge he thinks of expansion and con- 
traction, making all provisions therefor, 
knowing full well if he does not his struc- 
ture will surely be a failure. Even to the lay- 
ing of the railway track provision is made— 
in fact, everybody that is anybody thinks of 
age, expansion and contraction, except the 
boiler engineer, and he pegs away until some 
fine day he is startled by a very ‘ mysterious ” 
boiler explosion. 
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What is the Power of My Engine? 


BY E. H. ROBBINS. 


A very frequent question asked of editors 
of mechanical papers is something like this : 
I have an engine with a single slide valve 
with cylinder 9 inches diameter, 18 inches 
stroke, and running at 73 revolutions. It is 
near the boiler, and fed by a two inch pipe. 
It requires 90 Ibs. boiler pressure to keep it 
up to proper speed. There is no serious leak 
around the piston or through the valve. Now 
how many horse power am I getting from 
the engine ? 

Now the questioner, no doubt, thinks there 
is data enough given to receive a definite 
answer of just so many horse power. Some- 
times the answer is, if your engine is prop- 
erly built it may give you —— H. P. Some 
times the rule is given for them to work out 
for themselves. When it is, I think, this is 
the best way of putting it: 
_ “Multiply the area of the cylinder in 
inches by the speed of the piston in feet, by 
the pressure on the piston in pounds, and di- 
vide by 33,000 ; the quotient is the indicated 
horse power. The effective horse power is 
found by subtracting the power required to 
drive the engine.” 

Now, the questioner applies it in this way: 
The area 636 x 219 x 90=1,253,556-—33.000= 
38 nearly, and asks, does my engine give me 
38 horse power ? 
, The answer to a similar question in the 

* * * a short time ago was: ‘‘ Yes, if 
the pressure on the piston is 90 lbs.”—which 
was correct; but they did not add that the 
average pressure on the piston was not over 


half that in the boiler with the ordinary en- 
gine, 
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Now, a manufacturer had an engine of the 
size named above, and running at that speed 
and pressure. If the pressure fell to 80 Ibs. 
it was much below proper speed, and as they 
wished to enlarge their works they decided 
to put ina newengine. They decided as to 
the kind of engine, and then came the ques- 
tion as to size. 

The agent might have easily sold them a 
10-inch engine, but he was one of those 
notional chaps who wanted everything fitted 
to its place, and wanted to sell the proper 
sized engine even if he did not make so much 
money. He persuaded the owner to have 
some one attach an indicator to the old en- 
gine and find just what power was required. 
When the man arrived, the whole appear- 
ance of engine and boiler room, and the 
smooth running, trim appearance of the en- 
gine showed that the engineer understood his 
business and was attending to it, but he did 
not think much of the indicator. 

His argument was: ‘‘This engine was 
bought for 20 H. P. We know what the 
size and speed is and what the boiler pressure 
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Advantages of High-Speed Engines. 





No. 6. 





BY CHAS. T. PORTER, 





In our last article we reached the formula 
by which to compute the force required to 
overcome the inertia of the reciprocating 
parts of an engine on the dead centers. 
But some readers may hesitate to admit its 
correctness. It is based on the identity of 
this inertia with centrifugal force, and it may 
fairly be demanded that, before proceeding 
further, this identity be proved. 

There is nothing more simple than what is 
called centrifugal force, but, at the same 
time, there is nothing about which the pre- 
vailing ideas are more vague, and, so far as 
they have any definiteness at all, are more 
erroneous. 

Probably Haswell and Trautwine may be 
taken to express the popular conception. 
The former says, vaguely enough: ‘‘ Centrif- 
ugal force is a tendency in a revolving body 
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is, and it is very easy to figure that it is giv- 
ing, at least, 25 H. P. It is not enough now 
and there is talk of enlarging the works. 
What we need is a 35 H. P. engine, and I 
don’t see the need of being put to all this 
trouble. ” 

‘*They are talking of putting in a smaller 
engine to get more power, which don’t seem 
to me to be the right way to doit.” He, how- 
ever, good naturedly assisted in making at- 
tachments for the indicator, and presently he 
saw the diagram shown above. 

It shows the engine was giving only about 
13 H. P., and is a good illustration of the 
uncertainty of estimating the power without 
an indicator. 

They finally purchased an 8x14 automatic 
cut-off engine, which was much too large for 
close economy for their present wants, but 
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to fly off in a straight line.” Trautwine, ex- 
pressing distinctly what Haswell probably 
meant, says: ‘‘It is that force with which a 
revolving body tends to fly off in a radius, 
or direct line drawn through said center and 
the body.” 

Now, let us see what it is. A body in mo- 
tion, if left to itself, moves in a direct line. 
If held to a center, and compelled to move in 
a circle around it, it is continually being de- 
flected from a direct line. The deflecting 
force is always exerted in the direction, at 
right angles, with that in which the body is 
moving, and is, therefore, precisely the same 





will be all right when they enlarge. 

It is evident the maker of the engine tried 
to accomplish too much with a single valve. | 
He was evidently convinced of the advantage | 
of compressing to the initial pressure and of | 
cutting off early in the stroke. I think it is| 
probable that the valve had lap enough to | 
cut off at one-third stroke. Now, to accom- | 
plish this with a single valve required a large | 
engine to do a very little work, and the in-| 
creased friction and condensation of the large | 
cylinder more than used up all the gain by 
the great compression and cutting off at less 


than three-quarter stroke. 
—_—__ ee 


It is stated that a leading Philadelphia iron 
firm are importing British workmen, and are 
giving English machinists employment to the 
exclusion of American artisans. 





p> 
A Swedish explorer has discovered the 
North-east pass they have been looking for 
so long. And the first thing he knows some 
newspaper man will be trying to borrow it 
from him to travel on. 
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that would be required to move it at the 
same initial speed from a state of rest. Its 
resistance to this deflection is what we have 
| been taught to call centrifugal force. If, at 
‘any point in the circle, the centripetal force, 
or deflecting force, or what Rankine calls 
the deviating force (by which he means, not 
a force that deviates, but one that causes 
something else to deviate) ceases, what hap- 
pens? Why, the body simply moves on in a 
tangent to the circle, in the direction and 


with the velocity it, at that instant, had. Any 
one can prove this. Tie a weight to a string, 
and revolve it in a vertical plane. You feel 
the tension of the string increasing as the 
square of the speed, and you may fancy that 
the weight wants to fly off from the center, 
and that, if you let go, it eid fly off in the 
direction of the strain. Now, at the mo- 
ment, say, when the weight, moving up- 
ward, reaches the horizontal line, let go; up 
it will fly straight to the ceiling, at right an- 
gles with the direction of strain. 

Observe the drops of water fly from a re- 
volving grindstone; every one leaves the face 
of the stone in a tangent. The deflecting 
force was the adhesion of the water to the 
stone, which was easily broken. In the 
grindstone itself it is the cohesion of the par- 
ticles of the stone. The resistance which 
each atom of the stone offers to the deflect- 
ing force increases as the square of the speed, 
and, when it exceeds the cohesion of the 
stone, this flies in pieces, each piece moving 
on in the direction in which its center of 
gravity was, at that instant, moving. 

We see, then, that centrifugal force is 
merely the inertia of matter, and that the 
proper definition of it is: The resistance 
which a revolving body, or the particles of 
a revolving body, oppose to being deflected 
from a direct line of motion! 

It is, in truth, absurd to call it a force, and 
much of the confusion arises from this mis- 
leading term. To be sure, the body, when 
released from the center, moves on with a 
force due to its momentum, but it was its re- 
sistance or inertia that released it, and no- 
where is resistance properly called a force. 
We would not, for example, describe as a 
force the resistance which a railway train 
offers to being put in motion. 

We see, also, that a revolving body does 
not tend to fly from the center, but, when re- 
leased, moves in aline at right angles with 
such direction. 

It is to be hoped that the compilers of our 
hand books, on which 99 persons, at least, 
out of every 100, depend for their informa- 
tion, will give to their readers, by and by, a 
definite and true statement of this action. 
Nystrom, indeed, does state that a revolving 
body released will leave the circle in a tan- 
gent, but he does not explain at all the na- 
ture of the force. 

Let, now, the crank of an engine revolve 
in the circle a fg, in the figure, and let ac 
be the line of centers. At @ the crank is 
moving in the direction a 0; when it arrives 
at d, it has been deflected through ae, the 
versed sine of the angle ecd. We sbouid 
conceive of this angle as infinitely small, so 
that the crank is drawn absolutely to the 
center, and the resistance is absolutely uni- 
form. This, however, transcends our pow- 
ers. Wecan only form the notion of a se- 
ries of steps, but these are sufficient to ex- 
plain the action. 

We now attach the piston, cross-head and 
connecting-rod to the crank, and on the 
dead center they, too, must move towards 
the center, c, through a distance equal to the 
versed sine of the angle, which the crank 
forms with the line of centers. There is one 
law for both. The inertia of the piston on 
the dead centers is, therefore, identical with 
centrifugal force. 


——_+e—___—_ 


Editor American Machinist: 

The accompanying illustration represents 
a device for splining or cutting slots for keys 
and feathers. It has been used for some 
time in the shops of the American. Watch 
Tool Co., at Waltham, Mass., and after a 
thorough test is found to be an economical 
device. The stem of the cast iron holder 
@, should be as large as the tool post will 
admit. The stem a@ is placed one side of the 
center of the holder c, in order to give a 
better support to the tool bar b, which is 
made of steel and closely fits the holder ce. 
The tool bar 2 can be held in any position by 
the set screw located near ¢. 

This device may be new to some, and is 
therefore published for the benefit of the 
craft. 

Respectfully, 
AMBROSE WEBSTER. 
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water be held for 12 hours, for the remaining 
—_—— twelve hours (if all was used in that time), 
As water is the cheapest and best motive | double the quantity would be available, and 
power for machinery where it can be obtained consequently double the power obtained for 
steadily and conveniently, a knowledge of | that lengthoftime. The power is thus stored 
the best methods of determining the amount | up to be used in less time, besides giving a 
of available power of a stream is of particular | better effect, since with small quantity of 
tmportance to the practical man. For the! water almost as much power is required to 
engraving and the information herewith | drive the necessary machinery without labor, 
given, we are indebted to Poole & Hunt, | as when driving it at labor. 
Baltimore, Md., manufacturers of the Leffel | As in many cases it is impossible to con- 
Double Turbine water wheels, who publish a | struct even a temporary waist board or weir; 
very interesting and.instructive hand-book for | the quantity of water that the stream can 
the benefit of water power users. | supply must be obtained by first ascertaining 
When it is decided to improve a water | the mean velocity in feet per minute, and 
power, the first thing is to ascertain the amount | also the area of cross section of the stream 
of fall. The next and most important thing | in square feet; when the product of these 
is to determine accurately the quantity of | two quantities will give the required quantity 
water that flows in the stream, as upon this | of waterafforded by the stream. The velocity 
will depend the amount of power, and conse- | of such streams can be estimated by throwing 
quently the amount of work the stream is | floating bodies on the surface of near the 
capable of performing. And as theimprove- | same specific gravity as the water, and rating 
ment of water power is necessarily attended | the time accurately required in passing a 
with expense, it is important to one who! given distance; it must be borne in mind 
contemplates building a mill or factory that | however that the velocity is greatest in the 
he should know exactly what amount of | center of the stream, and near the surface ; 
work he can depend upon the stream per-| and that it is less near the bottom and side. | 
forming ; and for want of an accurate knowl- | It is generally best to ascertain the velocity 
edge, or from erroneous supposition of the | at the center, and from this estimate the 
quantity of water in the stream, which is|mean velocity which has been found by 
too often obtained by a mere superficial ex- | accurate and reliable experiments to be 83 
amination of the stream, parties frequently | per cent. or about four-fifths of the velocity 


Measurement of Water for Power. 


construct mills and factories of a magnitude | 
which, upon trial, they find the power of the | 
stream wholly inadequate to carry. This 
being the case, it is important to get some 
one well versed in hydraulics to measure the | 
capacity of the stream. As this cannot | 
always be done, we will here give a few 
plain rules, by the aid of which any one can 


water in the stream. 

The engraving represents a weir or dam 
across a small stream. Where it is conven- 
ient to use a single board, as is shown in the 
cut, select one that is long enough to reach 
across the stream, resting in the banks at 
each end ; cut a notch in the board sufficient | 
in depth to pass all the water to be measured, | 
and not more than two-thirds the width of | 
the stream in length. The bottom of notch din 
the board A should be beveled on the down 
stream side ; the ends of the notch should be 
also beveled on the same side, and within 
one-eighth of an inch on the upper side of 
the board, leaving the edge almost sharp. @ 
is a stake driven in the bottom of the stream 
several feet above the board or dam, and 
should be driven down to a level of notch b, 
this level being easily found as the water is 
beginning to spill over the board. After the 
water has come toa stand and reached its 
greatest depth, a careful measurement can be 
made of the depth of the water over the top 
of stake C, as illustrated in the cut by the 
man with square and measure in his hand, 
the dotted line e representing the surface of 
water above the stake. Such measurement 
gives the true depth of water passing over 
the notch, since, if measured directly on the 
notch or the board, the curvature of the 
water in passing would reduce the depth, 
giving the improper measure; although 
where accuracy is not required, such a method 
will give a fair estimate of the quantity of 
water. In all cases it is best to make the 
measurement over the stake. The line d is ; 
level from the bottom of notch 2 to the top | 
of stake C’; the distance between surface of | 
water and top of stake gives the true depth | 
or spill over the weir. The surface of water | 
below the board should not be nearer the 
notch 6 than ten inches, that the flow of 
water over the notch may not be impeded ; 
neither should the nature of the channel 
above the board be such as to force or hurry 
water to the board, but it should be of ample 





| 
| 
| 


width and depth to allow the water to/| 


approach the notch and board steadily and 
quietly. If the water passes the channel 
rapidly, it will be forced over the notch, and 
a larger quantity will pass than if allowed to 
spill from a large body moving slowly. 

A very important matter in connection 
with the measurement of small streams, is 
also the possibility of damming or holding 
the water, and using it a part of the time 
instead of constantly. If a given quantity of 


of the surface. The cross section may be 


estimated by measuring the depth of stream , possibly get at it. 
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hangers, but in fact they are simply brackets 
having common boxes bolted to their tops. 
Such a job, well put up, is O. K., of course, 
and hardly needs any self-adjusting features 
in the boxes. But, it happens that the afore- 
said columns are twenty feet apart and inter- 
mediate bracket boxes are bolted to timbers 
framed into the ceiling work, and dropping 
down just far enough to receive the brackets. 


| Aside from all errors in first alignment this 


intermediate system introduces a feature of 
elasticity into the thing, and I think most 
critical mechanics would say that the modern 
shafting devices would have been very useful 
and appropriate in this case. The work 
seems to be most excellently done and I am 
simply questioning the plan. 

* * * * As an exhibitor I am of course 
more interested in the arrangement of the 
hall than in the display; and while I am at it 
I might as well ask why proper provision was 
not made for the water for the steam pumps ? 

What is a machine show without the steam 
pumps, and what are steam pump exhibitions 
without water? Most exhibitions are well 
fixed in this regard, and provide ample tanks 
or reservoirs around which the whole pump- 
ing fraternity can congregate. In the present 
case the sole provision made was a floor 
tank about six by fifteen feet. This was not 
placed so as to expose all its margins to separ- 
ate exhibitor’s spaces, but was placed near a 
side wall where only two exhibitors could 
Others could of course 


ms 


MEASURING THE POWER OF A STREAM. 


at a number of points, at equal distances | 


apart (these points being in a line across the 
stream), adding the depths together, and 
multiplying their sum by the distance apart 
in feet of any two points. This will give the 


result required in square feet of cross section, | 


when the product of mean velocity in feet 


run pipes to and from it, but when a man 
shows a steam pump he don’t want a com- 
petitor to be claiming his streams. Here the 


most of the pump men have put in private 


tanks and so avoid the necessity of mingling 
their waters, which is certainly a good result 


| springing from a bad arrangement. 


° . » | 
per minute and cross section in square feet, | 


obtains the quantity of water that the stream 
affords in cubic feet per minute, 


——_-4>e—_———_ 


Extracts from Chordal’s Letters. 


Mr, Editor: 

* * * * JT write you again from the 
Cincinnati Exposition. Things have got into 
good working order now, and that part of the 
show which interests your readers is entirely 


| complete. 


My prophecies regarding our exhaust pipes 
are being verified. In three hours the base 
of the flues were full of water, in three days 
moisture stained the walls inside and outside 
and threatened to sap the foundations, and 
now the authorities are putting in an 
exhaust pipe for the benefit of all the steam 
users. There has been a sad waste of cement 
in the chimneys, and the pipes will all come 
out and be teed into the general pipe. 

Power Hall is two hundred and fifty feet 
long, and has two line shafts, one running 
two hundred, the other three hundred per 
minute. One would naturally look for a 
strictly modern job of line shaft work in 
such a case, and the absence of any of the 
usual self-adjusting hangers or sleeve-coup- 
lings is noticeable. The ceiling is supported 
by substantial iron columns, and on these 
columns seat faces are cast, against which 
bracket hangers are bolted. I say bracket 


} 


* * * * Ohio river water is not very 
nice in color anyhow, and when half a dozen 
steam pumps churn at it awhile it don’t get 
any nicer. It ain’t nice water to look at. 
George has a pump or two in my neighbor- 
hood and keeps his tank supplied with laun- 
dry blueing. This ain’t a bad idea. 

* * * * There are two machines ex- 
hibited here for flanging boiler heads. One 
is a small illustrative machine, the invention 
of Basset, -which clamps the sheet between 
flanges while sundry rollers turn up and form 
its flange. Nugent has a machine here in 
operation. The immense affair weighs about 
fifteen tons and 1s well calculated to terrify a 





boiler maker, but at the same time he must be 
charmed with the work it does. The sheet is 
laid ona former of exactly the size wanted. A 


rollers having vertical axes, is fed downward 


edge of the sheet as to turn it squarely down 
and snugly against the edge of the former. 


be set for any sized head. 





in that direction. 
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the owner of such machines, and the boiler 
maker will finally come to look upon a flanged 
boiler head as material to be purchased com- 
plete. I question whether some day some- 
body won’t put up immense drawing presses, 
and make a special business of supplying 
boiler makers with every sort of flanged 
work, done nicely and far cheaper than the 
boiler maker can do it in the common way. 
* * * * There are not many engines 
here, but what there are seeni to have some 
points of novelty. A Brown engine drives 
the main shafting, and is well-known by all. 
The Blymer Mfg. Co., of Cincinnati, show 
a couple of engines with neat box beds and 
trunk guides, that is, the guide casting is 
bored out and receives a turned cross-head. 
The guide casting is very open and accessible. 
This form of guide, while long used in 
Europe, is not seen much here. 

Traction engines from several Ohio towns 
are shown by their makers. Two of them 
have Ritchie’s compensating gearing for 
allowing one wheel to do all the business 
when the engine is making short turns. Little 
can be said about traction engines blocked up 
in a room for exhibition. These engines are 
all threshing engines designed to transport 
themselves and thresher from farm to farm. 
No soft tires are used, the broad iron tire on 
the contrary being shod with heavy steel 
cleats. I find that these Western States are 
full of traction engines, and as hundreds of 
them can be seen in the field during harvest, 
I will wait a year before describing any of 
them, instead of detailing the merits of those 
which are kicking up their nicely painted 
heels in Power Hall. 

Those familiar with the product of the 
Lane & Bodley Co., of Cincinnati, will be 
thunderstruck when they examine closely the 
elegant little portable engine which they ex- 
hibit. It is the nicest portable on exhibition, 
and from the bottom of the tire to the top of 
the smoke stack is full of new detail. The 
details themselves are hardly new, but when 
we see them thus brought together we must 
call them new. The engine frame is of the 
Corliss girder pattern, and has the outer bear- 
ing in the same casting, but so close to the 
main bearing as to provoke a doubt as to 
durability. The guides are bored and the 
cross-head is as long as the stroke, and has no 
provision for taking up wear. 

I have had considerable experience with 
agricultural engines, and I give it as my 
opinion that this is the most efficient arrange- 
ment for securing long life, which can be put 
into a cross-head. : 

If the makers will make this cross-head fit 
properly the engine user will keep it so, for 
the simple reason that he can’t help it. What 
is said of the means for adjusting the cross- 
head may also be said of the steam dome. It 
is excellent for there is none. It is about 
time American portable engine builders follow 
their English superiors in this respect, and 
leave off their useless and expensive domes. 
This firm have done it, but will find it up hill 
work in selling. The cylinder has a large 
jacket in very free communication with the 
boiler as in many English engines, and if 
necessary for commercial purposes this jacket 
may be called a dome. The pump in this 
engine is of the common cross-head, driven 
plunger form, and is run through ears cast 
on the cylinder. _Its alignment may always 
be guaranteed and it is easily removable. 
The brass casting which contains the two 





revolving follower, carrying several heavy | 


with the rolls so operating on the projecting 


The machine, while it is immense in its pro- | 
portions, is the simplest machine thus far 
gotten out for the purpose, as it has but two 
motions: rotation and a downward feed. The 
follower carrying the rollers is simply a big 
independent chuck which allows the rolls to 
The gradual de- | 
velopment of flanging machines does not 
seem to add to the conveniences of the boiler 
maker, nor does it seem that the intention lies 
The rolling mill becomes 


valves is very neat and come-atable. That 
superfluity, the air chamber, has been left off. 
The governor is of the very commonest kind, 
but the design of its base, when compared 
| with the usual cranky affairs, is simply beau- 
| tiful. The axle sockets, the pintal, the brac- 
| ing, and the brake work are all neat, and 
| strong and new. 

Two of the traction engines and a June 
portable engine shown here are of the new 
species, in which the boiler is vertical, and 
the reach from the front axle formed by the 
engine-bed itself. Some of these engines 
have new points which I wish to learn more 
of before I try to describe them. The Otto 
' silent gas engine is here, doing a quiet busi- 

ness without any attention. You light the 
gas when you want the engine to start, and 
| you turn it off when you want to stop it. 
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What it costs in the way of extra gas bills, is | Works, of Hamilton, Ohio. They show 
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| ward. By retaining the pressure continuous- 


saved in the way of skilled attention, and | their Universal Radial Drill, a tool to be seen | ly, the hand can be carried much steadier, 


will undoubtedly find a large market here 
some day, as it has already done in Europe. 
The Rider Air Engine is exhibited by the en- 
gineering firm of Tilden, Gray & Co. This 
isa remarkably simple machine, involving 
the most complex physical laws. In this en- 
cine the same air is used continuously, there 
being neither supply or exhaust pipes. There 
are two cylinders, one a power cylinder, the 
other a compression cylinder. The first is 
kept hot by a small fire under it, the other 
cool by acirculating water jacket. The air is 
compressed and cooled by one piston, then 
passed in a sheet to the other where it is ex- 
panded by heat and gives out the power. It 
then returns again in a thin sheet to the com- 
pression cylinder, and so on forever. The 
air in its passage from one cylinder to the 
other, goes through a regenerator which is 
simply a mass of iron plates having a great 
deal of surface. Hot air, going by these 
plates, leaves its heat upon them, and cold 
air returning picks the heat up again. The 
relative motions of the pistons are such, that 
the volume of the air,while in the regenera- 
tor, is about the same whether it is hot or 
cold. 

In the space of Tilden, Gray & Co., is ex- 
hibited a semi-portable engine marked 8. Cum- 
mings & Son, ‘‘ Paradox.” The circular re- 
lating to the engine says : ‘‘ No stuffers to 
pack, no governor belt to break, no eccentric 
to slip, no cross-head to adjust, no slinging 
of oil, no moving parts exposed, no danger 
getting caught, no adjustment required, no 
skilled engineer required.” To which should 
have been added : ‘‘ No one to love, none to 
to caress,” as well as ‘‘No danger getting 
caught.” This engine is attracting very 
much attention from engine builders, and 
seems to point toward a plan by which a 
good construction can be kept good. This 
engine is a simple reciprocating engine, hav- 
ing two pistons, driving a single crank. The 
valve isa revolving disk driven by the main 
shaft. The whole thing is enclosed, the pro- 
jecting shaft being the only exposed moving 
part. There is not about the whole engine a 
single point where the god of ignorance with 
a bad monkey wrench can do any harm. The 
lubrication is effected by the use of a bear- 
ing composition which is lubricated by 
steam. There is not an oil hole to be attend- 
ed to, or neglected, about the thing. The 
cut-off is constant, but can be arranged in 
the construction at any point without any de- 
rangement of the exhaust. The governor is 
simply a centrifugal weight graduating the 
area of the steam-way through the disk valve. 
It is not seen and can’t be hurt. The gov- 
ernor weight is really a valve, and is not bal- 
anced. As a consequence, it can only read- 
just itself when the cylinder pressure about 
equals the steam chest pressure. This 
gives it two intervals during each revo- 
lution in which to find its place. At 
other times it is rigid. This prevents the 
‘hunting ” motion so common to centrifugal 
governors, and in practice the regulation of 
this engine has proved itself to be perfect. A 
small engine is found to put to the test and 
prove the faults of the best governors, and 
this little device is remarkable, per se, and by 
comparison, The boiler of this engine has 
developed some remarkable steaming ca- 
pacity, and, taken altogether, the engine is 
full of promise. It is so novel that if I can 
get a cut of it, I will send you a complete 
dissection of the engine and boiler. 

The Niles Tool Works show one of the 
“Niles” semi-portable of six horse power. 
This engine is a very solid and substantial 
machine and is much admired by critical 
mechanics. Its bed is of the Tangye form, 
stolen from the English. The cylinder has a 
hot air jacket, and the neat, plain exterior is 
charming when compared with the grease- 
catching complexity of most such engines. 
The boiler is vertical with vertical tubes. 
The upper tube sheet is dropped below the 
water line so that all fire surface has water 
on the other side. If I mistake not, this en- 
gine, and maybe the boiler, has been fully 
illustrated and described in your columns. 

; * * * * Tn machine tools, the display 
1s limited to a single concern, the Niles Tool 





in most every well-fixed shop, and an upright 
drill having some very nice points. The 
table is raised by means of a worm working 
directly into the teeth of a rack on the col- 
umn. This is far ahead of the old ratchet 
and hook that I was brought up on, and it is 
better than the worm wheel motion, which 
requires a man to go behind the machine to 
raise or lower the table. The balancing 
weight is inside of the column, and balances 
either the spindle or the lower head, or both. 
A gauge attached to the feed work enables 
one to drill to an exact depth. The belt- 
shifter isarranged, without any trappyness, to 
suit any driving belt which may be used to 
run the machine. One offen finds when he 
sets up a new drill, that the maker has put on 
a comprehensive belt-shifter, which will suit 
belts coming in every direction but the one 
he is compelled to use. A pair of boiler 
rolls, shown by this concern, is gotten up in 





sensible style. The feeding is effected by two 
pinching rolls, and the bending by an inde- 
pendent roll. My own experience with three 


rolls arranged in a pyramid leads me to ap- | 


preciate this arrangement. I never could 


succeed in getting an obstinate sheet through | 
rolls which were not arranged to pinch. A | 
twenty-six inch lathe in this space is a good- | 


looking tool, and is arranged so the apron 
can be opened like a door. This allows the 
interior of the apron to be inspected and 
oiled without tearing the lathe all to pieces. 
A twenty-four inch planer is here doing very 
heavy work with very little fuss. Little 








| and the blade is less liable to slip out of the 
| slot and mar the work. Thus screws can be 
| driven in much less time and with less trouble. 
|A decided increase of strength is obtained 
| by having the strain come upon the teeth of 
| a steel ratchet, which is inserted into the larg- 
| est part of the handle and strongly supported. 
The diameter of the ratchet is larger than the 
diameter of. the wood of the ferule, which is 
the weakest part in a common screw driver. 
Steel is therefore used in place of wood for 
increased strength. Simply sliding the but- 
ton from one side of the plate to the other 
throws one pawl out, and lets another into 
the teeth of the ratchet, changing it from a 
right toa left-hand action instantly, or by 
leaving the button midway, the blade re- 
mains stationary like acommon driver. It 
is well made, finely finished (with ebonized 
handles), and is one of the neatest and most 
serviceable new tools that has come to at- 





New Rarcuet ScREw DRIVER. 
|tention for a long time. Single tools can 
| readily be sent by mail. 

————_ eae cae 


| The Morse Feed Water Heater. 





The improved feed water heater, exhibited 
by a cut on this page, differs from most ap- 
paratus for this purpose in being placed hori- 
zontal, instead of upon the end, thereby fur- 
nishing a larger space at the bottom for re- 
ceiving the sediment, and an equally large 
space at the top, to receive light impurities 
and scummy matter, which are skimmed off 
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planers are my special abomination, but this 
one seems to take hold well, and hangs on 
like the toothache. The parts are very heavy, 
and the table motion is given by worm and 
worm wheel. On questioning this device, I 
was told the Niles Tool Works use no other 
planer motion, and drive the heaviest planers 
with a perfectly steady and noiseless power. 
The motion is certainly remarkably steady, 
and the height, belt, speed give the operator 
perfect control of the table. 

* * * * There are many fancy engine 
lubricators here, some cut down through the 
center to show how complicated they are in- 
side. There is but one self-operating oil 
pump here. That one is on one of the Bly- 
mer engines. No one seems to know just 
where it comes from. Some man brought it 
around and asked permission to put iton I 
have already made one bet that the man or 
the oil pump came from Buffalo. * * * * 

Very Respectfully, 
; CHORDAL. 
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Double Action Ratchet Screw Driver. 








The tool illustrated herewith isa new one 
of more than ordinary merit, just placed up- 
on the market by the manufacturers, Gay & 
Parsons, Augusta, Me. It is a ratchet screw 
driver, by means of which the pressure can 
be maintained against the screw firmly while 
turning the handle backward as well as for- 





by opening a valve at the top, as here ex- 
hibited. 

The sediment settles in the hollow support- 
ing legs, H, which also act as mud legs, and 
lis blown off through blow-off pipes and 

cocks, C, which are so arranged that the 
‘heater can be blown off from either or both 
ends, as desired. The inventor claims the 
following, among other advantages: That it 
| purifies the feed water in a perfect manner, 
| removing the scale-forming matter from the 
| same, and supplies water at a higher temper- 
ature without back pressure on the engine; 








‘that it has larger and better provisions for 
removing both the heavy and floating impu- 
rities than any other heater in the market. 
The heating tubes are made from best iron 
lap-welded tubes, and the shell is made of 
boiler iron, so as to withstand boiler press- 
ure; the heads are secured to the shell by | 
stud bolts, which allow their removal with 
as much ease as the head of a steam cylin- 
der, thus furnishing superior advantage of | 
access. The water being pumped cold into | 
‘the heater, there is no trouble experienced 
| with the pumps, which is a great defect in | 
| some heaters, where the temperature of the 
|feed water is limited to a certain tempera- 
| ture for this reason. 

| This heater and purifier is manufactured 
by E. L. Morse, 313 Olive St., St. Louis, Mo. 
We understand it is in operation, giving 
very satisfactory results. 


| 








Engine Proportion and Construction.— 
Stud Bolts and the Practice of 
Tapping Cast Iron. 





Editor American Machinist : 

We all are aware that in assembling and 
erecting the parts of a steam engine, we are 
compelled to use some stud bolts, and must 
necessarily screw them into cast iron, and we 
are just as well informed of the fact that 
more than half of the stud bolts generally 
used for the purpose under notice, could be 
dispensed with, at a decided advantage as far 
as labor and strength are concerned. 

Nearly every builder uses stud bolts all the 
way around on cylinder heads, and yet most 
of them could use the T head bolt, except 
perhaps in one or two narrow spots. The 
holes for these bolts can be drilled close to 
the body or wall of cylinder so that the 
pressure will be brought near to the joint, and 
the cylinder heads need not be increased in 
diameter. With the T head bolt, if one is 


broken how easy it is to replace it if dupli- 
cates are kept on hand. But some one will 
say: Stud bolts are all right if you only look 
out for them when screwing up. Yes, Mr. 
Editor, they are all right, wntil some man 
comes along with plenty of main strength 
and too much wrench, and quietly twists them 
off, and that is about the time they are all 
wrong. 

Then there are the main crank shaft bear- 
ings, seven out of every ten of which you 
will find fitted with stud bolts, a locality 
where it is much more convenient and vastly 
cheaper to use the T head bolt let in flush at 
the sides of the boxes. And again, the bolt- 
ing on of the various stands and brackets is 
common in design. In this matter, there is 
not an engine built to-day but might be so 
designed as to use plain square headed bolts, 
the heads in many cases let in their depth in 
casting to prevent turning when screwing up. 
But how many engines do we find fitted as 
here suggested? Few I assure you. 

If it is the correct and proper thing to screw 
3 inch cap bolts into cast tron frames and 
blocks, and 1 inch and 1} inch stud bolts 
into castings in various places, what is the 
use of having /ead bolts with nuts? Why 
not, I say, if the practice is correct, make 
cast tron nuts for our large bolts instead of 
going to the expense of forging them with 
such care as we generally exercise? No, we 
know that no sane man would think for a 
moment of making a cast iron nut for a 3 in. 
bolt, and yet he will screw that same 3 in. 
bolt into a casting where it was easy for him 
to use a T or square head, and this is not an 
overdrawn picture at all. 

But it is to be hoped that this universal 
practice of tapping‘ cast iron will be discon- 
tinued in the near future. Let the builders 
start with the determination that they will 
discard stud bolts in every case possible, and 
the result much needed will be reached. 

And now, Mr. Editor, as you have kindly 
allowed me much more than my share as a 
‘*grumbler” on Engine Proportion and Con- 


| struction, I will beg the pardon of all your 


readers, especially those whom I may have 
unintentionally displeased by any criticism 
of their particular style of construction, as 
what I have said in these comments has been 
of the kindest intention on my part, and if 
this apology does not cover the damage, 
then let them rake me ‘‘fore and aft” through 
your plucky journal. 
At some future time I will talk with you 
a little in the MAcHINIsT about Boiler Pro- 
portion and Construction. 
Wo. H. Horrman, 
Passaic, N. J. 


~~ 

The wages of puddlers at the Old Colony 
Iron Works, at Taunton, Mass., have been 
raised fifty cents on a ton. 
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Marine Governors. 
By Cuas. E. Emery, Pu. D., 
Member American Society Civil Engineers, Consulting 
Eng’r U. S. C. 8S. & R. M., formerly U. 8. 
Naval Engineers. 





In order to discuss this subject intelligent- 
ly requires, at the outset, an investigation of 
the manner in which a governor should act 
in order to regulate the speed of a marine 
engine to the best advantage; we may then 
compare the different types of governor on 
the basis ascertained, and a place may be 
readily assigned to any particular apparatus 
under consideration. 

In smooth weather, the resistance to the 
propelling device is substantially uniform, 
and no governor is needed, but, when the 
vessel is running directly or obliquely across 
waves of considerable height, the propeller 
is uncovered, to a greater or less extent, by 
the motion of the vessel or water, or both; 
and the resistance offered by the fluid ful- 
crum, being constantly modified, causes the 
sudden changes in the speed of the engine, 
known as racing, with the attendant jars to 
vessel and machinery. The difficulty may 
be often met in Government and other steam- 
ers, where time is no object, by running the 
engines very slowly, so that the speed, when 
quickened, will not be sufficient to cause in- 
jury. By this method of working most ves- 
sels could dispense with the use of a govern- 
or, and on any vessel the kind of governor 
employed would be of little consequence. 
With merchant steamers, however, it is de- 
sirable, and in making port, or an offing, 
sometimes necessary to urge the engine to 
the highest speed consistent with safety. As 
it is only under such circumstances that a 
governor is truly tested, the discussion will 
be based on such conditions. The problem 
resolves itself, then, into obtaining as much 
speed as possible under adverse circum- 
stances. Whatever that speed be, it will be 
nearly uniform from one movement to an- 
other; the mass of matter in the vessel tend- 
ing to steady the motion from sea to sea; 
therefore the propeller, which imparts ihe 
motion, should be revolved uniformly, or 
substantially so. This consideration alone 
shows the defects of any system whereby 
steam is shut off suddenly, either by hand or 
governing devices, when racing commences 
or the position of vessel changes so as to 
make racing probable. A spasmodic regu- 
lation of this kind cannot keep the speed of 
the propeller uniform, and the immersed 
portion of blades must actually drag, at 
times, and resist the progress of the vessel. 
It follows, then, that the pressure on the en- 
gine piston must be modified, at all times, 
gradually, to suit the resistance, so that the 
rotary and progressive motions will be sub- 
stantially uniform, and the immersed por- 
tion of blades never drag, but propel at all 
times. 

It only remains to ascertain what means 
shall be employed ‘in the construction of the 
governor to cause the pressure on engine 
piston to be varied with the change of re- 
sistance, and thus produce a uniform speed 
of propulsion. Evidently, we may employ 
the well-known way, and utilize the first 
changes of speed caused by the changes of 
resistance to regulate the throttle valve to 
suit the resistance. It has, however, been 
the endeavor of many inventors to (as it has 
been expressed) anticipate the change of 
speed, by operating the throttle valve by 
mechanism governed by the pitching of the 
vessel, or by the height of the water in rela- 
tion to the propeller. It is evident that no 
device can anticipate the change in resist- 
ance and yet regulate in proportion to such 
change. The governor must either shut off 
steam for a comparatively small movement 
of the vessel, when the propeller will drag 
in many cases; or the closing of throttle 
must be proportioned to the change in the 
resistance, in which case the change will be 
felt by the propeller as quickly as by any other 
device. It follows,therefore,that the governor 
can, at the best, only act coincidently with 
the changes of resistance, and not anticipate 
them. 

Itis by no means easy to arrange a mechan- 
ism operated by the degree of submersion of 
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the propeller so that it will be influenced by all 


the changes of condition, and thereby regulate 
the throttle valve to perfectly prevent changes 
of speed. In the first place, the degree of sub- 
mersion is not a perfect index of the degree of 
resistance. It is considered as established that, 
in wave motion, each particle of water moves 
in a circle with a diameter equal to the wave 
motion; so the intensity of the reaction must 
be varied by the various changes in the ve- 
locity of the particles of water as they regu- 
larly advance and recede, as well as rise and 
fall. Again, in some cases, the crest of a 
wave may completely envelop the propeller, 
and yet the mass of water directly behind 
the latter not be sufficient to give the maxi- 
mum resistance. Any governor, then, which 
depends simply upon the degree that the ves- 
sel pitches, or even upon the degree of sub- 
mersion of propeller, is not influenced by all 
the conditions. What is wanted is the ac- 
tual pressure of water against the propeller 
blades. It is not certain that any device for 
measuring the pressure, located, where it 
must needs be, forward of the propeller, will 
accurately indicate the pressure behind the 
blades. Again, to secure uniformity of 
speed would require that some steam be ad- 
mitted, even if the propeller were entirely 
uncovered, leaving only frictional resistances 
to be overcome, so the degree of throttle 
opening should not be accurately propor- 
tioned to the height of the water. This 
would be true for another reason also, viz. : 
That the more the steam was throttled the 
more difference in pressure there would be 
on the two sides of the throttle valve, and 
the more rapidly would a given quantity of 
steam flow through a given opening. It is 
thought, therefore, that it would be very 
difficult to make this form of governor regu- 
late the speed with great exactitude; but, in- 
asmuch as it is influenced by the principal 
one of the changes of condition—viz., the 
pressure of water at the stern—it should 
operate to prevent any severe racing. The 
pheumatic governor on this principle is now 
pretty well known, and is said to give good 
satisfaction. In this arrangement, the water 
under the ship’s stern compresses air in a 
chamber, of which the changes in pressure 
are transmitted through a pipe to another 
chamber, containing a diaphragm, which 
operates the throttle valve. This plan grad- 
uates the movement of valve to the fluid 
pressure at the stern. It is, therefore, far 
superior to hand regulation, or any device 
which simply shuts off steam when the fluid 
falls below a certain point, or the plane of 
the vessel’s dock is changed in relation to the 
horizontal, as in the latter cases, to prevent 
racing, the throttle must be closed 
when the propeller is only partially uncov- 
ered, and, therefore, capable of doing some 
work, and a loss of speed result, first, by 
not permitting the engine to do all it can 
with safety, and, second, by the drag of the 
propeller when the speed of same falls below 
that of the vessel. A governor operated by 
the pitching of the vessel, either directly by 
a heavy pendulum, as has been proposed, or 
indirectly, by more intricate devices, has 
still another defect, for a vessel may lie hori- 
zontally, across the crest of a long wave, with 
the propeller, but partially submerged, when 
the throttle valve would be open and the engine 
race, While, next moment, as the bow dipped, 
the governor would shut off steam and slow 
the propeller just as the latter became submerged, 
and thereby retard the vessel’s progress. The 
pendulum plan would have the advant- 
age of one for instantly shutting the valve 
when 2 certain angle of pitch was obtained, 
as it would graduate the speed, in some mea- 
sure, to the degree of pitching, while the ar- 
rangement for suddenly shutting valve could 
not be regulated to entirely prevent racing, 
without reducing the mean speed of the ves- 
sel to such an extent that it would be ques- 
tionable if it were not as well to obtain the 
same speed by permitting the engine to run 
throttled down, without using the governor. 

Recurring to the original proposition that 
the speed of engine should be practically 
uniform, which requires that the supply of 
steam be regulated to correspond to the re- 
sistance offered to the propeller, it may 





again be observed that such resistance can be 





measured by no instrument as accurately as by 
the propeller itself. Ordinarily, the pressure 
on the piston is equilibrated by the sum of 
the resistances forming the load, and the 
speed becomes uniform; then the slightest 
change of load, by the operation of well- 
known laws, instantly produces a change of 
speed which will cause a good centrifugal 
governor to regulate the throttle valve, so as 
to prevent extreme changes and bring the en- 
gine back to the normal speed. A governor 
operating by change of speed attains the de- 
sired end with almost absolute perfection, as 
advantage is taken of every condition caus- 
ing variation, which, it appears, is practi- 
cally impossible with other systems. It is 
true that changes of speed are employed to 
produce a substantially uniform speed, but 
there is no inconsistency in this, as interested 
inventors would make it appear. It is the 
way of the world. All direct purposes and 
undertakings are accomplished by making 
adjustments to suit certain indications. The 
steersman shifts his rudder when the vessel 
begins to fall off her course, and the best 
wake is not absolutely straight. A good 
steersman keeps a practically straight wake 
by quickly making adequate correction 
when the vessel changes her course, and a 
good governor, in like manner, quickly 
corrects a change in speed. It is surprising 
how slight a change will practically answer 
to accomplish the purpose. Successful regu- 
lation of engines used for manufacturing 
purposes has been obtained where, for in- 
stance, an increase in speed at the rate of a 
single revolution per minute of engine would 
throw the shuttles out of the loom, or do 
some other damage. Engines developing 
20 horse power may be suddenly loaded to 
200 horse power, with no change of speed 
which can be detected by the eye by watch- 
ing revolving parts. Marine governors can 
be made upon the same principles, and need 
only close attention to the details adapting 
them for the new service to operate exactly 
as well. 

A brief attention to the points necessary 
to cause a governor to operate in the way 
mentioned will be interesting in this con- 
nection. The simpler form of the conical 
pendulum governor, in which centrifugal 
force simply lifts the expanding balls, is not 
generally used at present, as such a governor 
requires to be large and heavy to obtain the 
proper surplus of power. Modern governors 
are generally run at high speeds, whereby 
considerable power is obtained with light 
moving parts. The centrifugal force varies 
as the square of the angular velocity, so if 
the governor be so arranged that the separ- 
ation of the balls is employed to lift a dead 
weight, or overcome the corresponding resist- 
ance of a spring, a higher speed than that for 
an ordinary conical pendulum will be re- 
quired, and the apparatus have power to move 
the governor valve with a slight change of 
speed. If it were necessary in a given case 
that the maximum variation of speed be less 
than 5 per cent., and the valve required a 
force of one pound to move it, the safest plan 
to secure perfect regulation would be to load 
the governor, so that at normal speed it would 
support a weight of 30 pounds, in which case 
an increase of speed of 5 per cent. would in- 
crease the lifting power 10} per cent. and 
leave upward of 3 pounds surplus to move 
the valve, which evidently would be sufficient 
to shut it instantly, probably before the engine 
had completed a single revolution. Ordi- 
narily, however, the change in speed would 
be gradual, and as soon as it became sufficient 
to cause the difference in centrifugal force of 
one pound, the valve would begin to close or 
open gradually, and the speed be regulated 
much within the extreme limits of 5 per cent. 
The extreme variation would only take place 
when the load was changed suddenly, and 
then would be corrected at once. A screw or 
turbine wheel operating upon a fluid, with the 
reaction lifting a weight or compressing a 
spring, is another form of governor which 
will accomplish the same results, and may 
more readily be made isochronous, or have 
exactly the same rate of speed for all practi- 
cable loads and position of throttle valve. 
The conical pendulum changes the rate of 
speed for different positions of the balls, and 








some complications are required to entirely 
prevent it, but the variation is too small in 
most of the modern high speed varieties to 
be of practical importance in most locations. 
A good high speed governor is so sensitive 
that on a single engine it will open the valve 
a little every time the engine passes a center, 
and close it again during the stroke, thus 
forming a kind of cut-off. 

For marine governors it is necessary that 
the resistance in all cases be furnished by 
springs, as the vertical action of. weights is 
disturbed by the motions of a vessel. To 
obviate this, it has been proposed to hang an 
ordinary centrifugal governor in gimbals like 
a compass, but this is unnecessary as a‘spring 
resistance is entirely practical and much 
simpler. 

There is another form of revolving governor 
in which a shaft, revolved by the engine, sup- 
ports a heavy fly-wheel, free to turn thereon. 
The fly-wheel carries fans to create resistance 
from the air, and receives motion from its 
shaft through a spring. Inclined planes or 
equivalents are provided to transmit the turn- 
ing or angular movement of the wheel in re- 
lation to the shaft to the governor valve. In 
the normal condition the spring is compressed 
to correspond to the resistance of the vanes, 
and the throttle valve is open. When the 
engine races, the spring is suddenly wound 
up toa greater extent, and the angular move- 
ment of shaft in wheel shuts the throttle 
valve, but as soon as the speed falls below 
that of the fly-wheel the valve is opened. 
This is a heavy apparatus, but with sufficient 
surplus power will prevent racing. 

In another governor a small engine is kept 
running at a constant speed, and a pulley on 
the shaft of same is operated by main engine. 
The small engine acts like the fly-wheel, in 
the previous example and the governor valve 
is operated in a similar manner, when any 
difference occurs between speeds of main 
engine pulley and that of small engine. This 
seems like a simple efficient arrangement but, 
in practice, it has been found especially liable 
to corrosion, so that the small engine works 
unsteadily when started after a long period 
of disuse. 

Any revolving governor necessitates the 
use of an operating belt or equivalent, which 
is inconvenient, and is avoided in governors 
operated by the pitching of the vessel or the 
pressure of the water astern; but a belt is so 
well known by all mechanics that it should 
not be omitted for a less familiar arrange- 
ment, if the latter be at all liable to derange- 
ment. 

Anincredible amount of thought and labor 
has been expended on the subject of marine 
governors, even by persons not at all familiar 
with the details of steam machinery. It 
would seem to be not uncommon for persons 
t® occupy themselves during-a sea voyage 
in designing something to prevent the racing, 
which has perhaps so affected their rest and 
comfort, and often each will endeavor to 
bring in some features with which he is 
especially familiar. For instance—it has been 
proposed to use the regular movement of a 
clock to produce regularity in the movements 
of the engine, and one person, without ap- 
parently being aware that Watt’s governor 
was but a form of the pendulum, which could 
be readily modified to adapt it for marine 
purposes, actually pressed into notice, with 
great zeal, an enlarged marine clock move- 
ment adapted as a governor in the following 
manner: A strong escapement wheel was 
given a tendency to revolve rapidly by a 
friction arrangement, operated by the engine. 
The speed of escapement wheel was regulated 
by the usual pallets, lever, balance-wheel and 
retracting spring, of proper size. By a kind 
of differential arrangement the motion of 
escapement wheel was transferred to, and 
opened the throttle valve partially at every 
beat, while a connection with engine closed 
the valve somewhat at every stroke. At nor- 
mal speed the opposing motions neutralized 
each other; at higher speeds, the movement 
from engine predominated and closed the 
valve, while at slower speeds the escapement 
movement was the more rapid and opened 
the valve. During the trial of the apparatus 
on a land engine the noise from the escape- 
ment gear could be heard a long distance, and 
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the parts of same suffered rapid destruction. 
It bas also been proposed to use the motion 
of the ship or of the waves in relation thereto 


to close an electric circuit by which, through | 


an electro-magnet, a small valve would be 
operated, and admit steam to a piston which 
would move the throttle valve. 

This form of governor would necessarily 
act to quickly close or open the throttle valve, 
instead of graduating the movement to the 
change of resistance, as in the air and pen- 
dulum governors above described, which de- 
rive their action from similar initial changes 
of condition. 

In conclusion, it appears from our investi- 
gations that the best governors for marine 
engines are those operated by changes of 
speed, as such are accurately influenced by 
all the changes of condition. Of these, the 
conical pendulum form, and that in which a 
fluid is displaced by a screw or turbine, will, 
when resistance for same is furnished by 
springs of sufficient strength to necessitate a 
high speed, give the most satisfactory results. 
A marine governor in which the opening of 
valve is graduated by the pressure of water 
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understood by members of the engineer force 
| competent to manage the machinery during 
| the disability of the officer in charge. 
| It may properly be mentioned, in this con- 
| nection, that no governor can regulate speed 
correctly when the steam chest is very large, 
or, in general, when there is a very consider- 
able space between the throttle and main 
valves, as the steam contained in such space 
will keep the engine in motion after throttle 
valve is shut, and must be supplied again 
when throttle valve is opened, thereby pre- 
venting the increased pressure from promptly 
reaching the piston. On land engines the 
action is best prevented by causing the gov- 
ernor to regulate the cut-off direct; but it is 
unnecessary to use.such a complex apparatus 
on shipboard as a less accurate regulation 
will answer. The intermediate receivers of 
compound engines have also been mentioned 
as causing difficulties in regulation; but of 
late it has been found that a quick acting 
governor, of ample power to move valve for 
slight changes of speed, will control either 
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single or compound engines within limits de- | 
sired, unless the spaces are unusually large. | value of the file.’ The burr is shown in Fig. 


ae 


box, and opposite the middle of the aperture. 

The reservoir is placed under the end of 
this box from which the hopper is replen- 
ished as needed. 

For a sharpening material moulder’s part- 
ing sand isus:d. Flint sand or emery will 
wear longer, but any gritty substance may be 
used. The sand and water is kept in the 
hopper as thick as it will flow. 

The file is first dipped in hot soda water 
and brushed with a card; should any metal 
remain in the grooves it is pecked out, as 
the blast does not remove it. The fileis held 
so the blast strikes it at an angle of 16 degrees 
It is passed under the blast from point to 
tang, giving it also a lateral motion so as to 
grind itevenly. The action of the blast is 
very rapid. Two or more files can be placed 
side by side in cutting by the blast. Both 
old and new files are now being sharpened by 
the sand blast. The effect on new files is to 
remove the burr or curl from the teeth, thus 
changing every tooth into a sharp and regular 
chisel-shaped form. This prevents the teeth 
breaking off and adds largely to the working 












































at the stern may be considered next best,and if 
well designed will give good practical results. 
Governors acting by the pitching of the ves- 
sel are undesirable, not being intluenced by 
all the conditions. Of this class of governor 
the pendulum form, which graduates the 
movement of valve according to the degree 
of pitching movement, is the better. 

In general, any governor which opens and 
closes throttle valve to the full extreme per- 
mitted, without graduating the movement to 
the resistance is undesirable. 

In determining the merits of a governor of 


is, in many places, not used for months, and 
by chance even years, and is all the time 
liable to corrosion from the effects of the sea 
air, any arrangement which will best keep in 
order under such conditions is, other things 
being equal, the best for practical use. A gov- 
€rnor, then, in which the principal parts are 
inclosed in a case and run in oil has certainly 
many advantages. 

; The space occupied, simplicity of construc- 
tion and accessibility of parts are all points 


to be given due consideration. Any delicate 


apparatus requiring technical attention is un- 
desirable, as there is always a great deal to 
be attended to when the use of a marine 

































































SHARPENING FILES BY THE SAND BLAST. 


| Sand Blast File Sharpening. 
| oe 
| figures on glass, marble, and other hard, 


| 4 4 
| brittle materials has been used for several 


| years, but its use for sharpening files is a re- 
| 
| Superior for wood-work, as they cut like a 


| cent application. 


| The large engraving on this page will give | 


| To the 


a general idea of its operation. 
| 


| is attached a piece of pipe of suitable length, 


inclined about 16 degrees from a horizontal | 
either class, practical considerations should ‘line, with valve, into which a brass steam | 
have great weight, and as a marine governor | jet is screwed. Next, the iron nozzle is | 
| wrapped with paper to fit the cylinder, the | 


isteam cylinder slipped on to steam jet 


'to shoulder, with sand tube perpendicular, | 
| communication, depicting some of the an- 


‘and the set screws fastened. The gun is 
‘then ready for use. ‘The operator then sus- 
pends a hopper, or funnel, of suitable size, 
to contain the sharpening material, as near 


‘directly over the gun as convenient, and con- | 
'nects with the gun by arubbertube. When) 


‘done using he removes the tube and plugs 
‘the hopper. A box is made about four feet 
long, one foot wide, and eight inches deep, 
open at end next to the gun, also underneath 
‘the outer end, for the escape of steam and 
| for carrying sand to the reservoir. This is 


The sand blast process of cutting raised | 


| steam pipe (as near the boiler as convenient) | 
|is attached a $-inch pipe with elbow; to this 


| A. In Fig. B the teeth are exhibited as left 


by sand blasting. 

Many advantages are claimed for sharpen- 
ing files by this process. The temper of the 
steel is not drawn; they cut faster and with 
less labor; leave the work very smooth; are 


plane, and do not tear the wood away; can 
be sharpened at small expense; secure the 
highest economy. 

H. 8. Manning & Co., 111 Liberty St., New 
York, have the agency for sharpening files 
by the sand blast. 


——— 


The. Reason Whiy. 





A correspondent sends us the following 


noyances met in learning the trade of a ma- 


chinist. Perhaps he could have thought of 


still more afflictions. Had he been a clerk, 
or a book-keeper all his life, he might have 
written lamentations enough to fill every 
page of the AMERICAN Macuinisr for some 
time to come. 


| Mr. Editor: 


Articles are frequently seen in our papers, 
advising ‘‘ intelligent boys” to learn a trade, 
rather than give their attention to bookkeep.- | 





—— 


the already crowded ranks of clerks, book- 
keepers and salesmen. People read these 
articles, nod their heads approvingly, and 
wonder why the advice is not followed; but 
if they had ‘‘ been there,” perhaps they could 
find an easy answer. 

Assume that the trade to be learned is that 
of a machinist (the only one of which the 
writer has any knowledge), and consider for 
whom the ‘‘intelligent boy ” has got to work 
during his apprenticeship. The chances are 
that the ‘‘ boss” has a splendid command of 
machine shop French; ¢. ¢., can swear like a 
pirate, and often like a whole crew of ’em, 
and if the apprentice breaks tap or drill (and 
where is he, who will not do this the first 
thing), he at once gets full benefit of this ac- 
complishment. However, he soon gets used 
to this, and generally learns it as part of the 
trade. 

To be sure, he has the privilege of getting 
up in the middle of the night to get his break- 
fast in time to be at work when the “‘ whistle 
blows.” This is good for his health, and he 
knows it, but sometimes can’t help thinking 
that he would rather not be quate so healthy. 
He must not indulge this fancy tho’, because 
if he is late he is at once refreshed with 
more profanity, and a yarn from the ‘‘ boss ” 
to the effect that he never was late, but, when 
a boy, used to climb over the big front gate 
in the morning because he was so anxious to 
get to his work, 

And he climbed that gate so successfullee, 
That now he is *‘ boss ” cf the companee— 


or words to that effect. 
Once ina great while the ‘‘ boss” happens 





to be Superintendent of a Sunday School. 
Well, the best thing the boy can do is to join 
that particular 8. § , or else “ git.” 

After four or five years he is ‘‘ out of his 
time ”»—a journeyman—that is, he goes by 
that name, but for some reason or other, he 
don’t see much difference the next pay day, 
and finally realizes that he isn’t much better 
than a machine, because he has been working 
all this time with jigs and fixtures, and really 
has learned no trade at all, and he concludes 
he has been robbed of his time, and the 
quicker he leaves the business, and goes to 
farming, the better. 

Incidentally, if he happens to have an 
original idea in his head, he dare not advance 
it, because he knows that in machine shops 
ideas are supposed to come from gray-heads; 
he hasn’t had the experience, therefore he 
can’t know anything. If the ‘‘ boss” tells 
him to set his tool above the center to turn a 
piece tapering, he must do it, no matter if it 
takes him an hour to file it true, in which 
case he is told he was an hour too long, and 
don’t know enough to make a taper fit, when 
he knew all the time that if he had been al- 
lowed to set his tool on the center, where it 
belonged, it would fit w7thout filing. These 
little things encourage the average ‘‘ intelli- 
gent boy.” 

Now, suppose the young man chooses to 
be a bookkeeper, bank clerk, insurance clerk, 
or salesman. After a reasonable time he has 
a fair salary, two or three weeks’ vacation 
every year, is treated like a gentleman, has 
less hours of labor, and is more respected by 
everybody. He doesn’t get his fingers 
chewed up by gears, isn’t controlled by a 
whistle, and, occasionally, when his grand- 
mother dies, he doesn’t have to lose the time 
it takes to go to the funeral. 

The ‘‘ intelligent boy ” knows these things, 
and that is one reason why he don’t ‘‘ learn a 
trade.” GREASER. 

——_-e—_—__—_ 

‘‘T’ll subscribe for that paper,” said Van- 
derbilt, laying down an agricultural journal 
he had been reading. ‘Its editor isa man 





of high attainments.” His eye had caught 


80Vernor is necessary, and no devices should | inclined same as the gun, and set so that the| ing, selling dry-goods, etc., and showing the | an article headed, ‘‘ Water your stock regu- 


be employed which would not be thoroughly | end of the nozzle shall be flush with end of , immense advantage it would be over entering | larly.” —Hechange. 
ghly | | g | larly ng 
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We wish to make the following facts fully 
understood by our readers: 

1st. That nobody has ever paid the pub- 
lishers of the AMERICAN MACHINIST one cent 
for anything inserted in its reading columns, 
either for illustrated descriptions of machin- 
ery and tools, contributed articles, editorials, 
manufacturing notes, book reviews or re- 
views of shop supplies. 

2d. That we never will publish any notice 
for pay, either direct or indirect, except in 
our advertising columns. 

3d. That no party interested in making or 
selling machinery, engines and boilers, or in 
their manipulation has, or ever has had any 
pecuniary interest in the AMERICAN MACHIN- 
IST. 
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The Commercial Traveler System. 


Our country is noted for occasional popu- 
lar movements in peculiar directions. At one 
time the matchless medical properties of blue 
glass are heralded widely by the press, and 
the people rush forthwith to glass dealers, 
putty merchants and glaziers, giving them 
such a lively patronage as they never before 
experienced. Windows opening upon the 
streets and over sky parlors are made to re- 
semble checker-boards with their alternate 
squares of blue and white, while young and 
old become seized with a fondness for basking 
in variegated sunshine. Staid old citizens 
wonder why they never before discovered the 
curative virtues of sunlight strained through 
blue window panes, and, after a trial, add 
their testimony to the record of its wonderful 
results. Then the press drops blue glass and 
it ceases to be a theme of common conversa- 
tion. Windows gradually assume their nor- 
mal appearance, and trade declines at the 
glass and putty stores. Those afflicted with 
cricks in the back return to old-fashioned 
liniment and mustard plasters, and, for a 
time, everybody pursues the even tenor of 
his way. Suddenly the press raises a new 
mania This time it may be spelling matches. 
From the urchin who has just learned to 
form b-a-k-e-r, to the septuagenarian, the 
whole community becomes deeply interested 
in correct orthography. The district school 
house, the town hall, and the more preten- 
tious ‘‘academy of music,” each becomes 
scenes of animated spelling contests, and the 
victor, who ‘‘ spells down” all the rival candi- 
dates for orthographical honors, is greeted as 
the champion and presented with a prize. 
Again the press leads in a new departure, 
and again popular enthusiasm is diverted into 
anew channel. From contests of mind our 
interest centers in contests of musclé. Pub- 
lic admiration flies from the development of 
brains to the development of legs. Mental 
caliber retires to make way for animal force 
and endurance. Patronage is transferred 
from the book-making savants of the intel- 
lectual arena to book-making gamblers of the 
sawdust arena. The pedestrian mania is at 
its height, but when that dies out, what next? 
Surely something must be found to draw 
popular enthusiasm. We have had the 
mania of curative remedies, of mental powers 
and of muscular powers, and it remains to 
have a mania on some system in the way of 
conducting trade. A few of our exchanges 
are aiding to start it up. 

It is the abolition of the commercial traveler, 
or ‘‘drummer” system. The discovery has 
been made, according to some of the papers 
before us, that the ambition to sell large 
quantities of goods and get a wide run of 
trade has led to the system of employing 
travelers to solicit and receive orders, which 
is ‘‘an extravagant method of doing busi- 
ness.” It has, in their view, concentrated 
business in the hands of a few, so it is diffi- 
cult for young men of limited capital to get 
a fair start. How these young men could 
get astart at all, were the whole system of 
traveling to solicit trade done away with, our 
contemporaries do not discuss. So long as 
human nature remains as it is, efforts of be- 








ginners to obtain trade in competition with 
old established houses, by sending out circu- 
lars and letters, without visiting buyers, or 
sending special representatives to visit them, 
will always be a decidedly up-hill kind of 
work. Whether the trade be in dry-goods, 
groceries, hard ware or machinery, beginners 
will find that without direct personal efforts 
their business is not likely to grow to such 
proportions as to become ‘‘ the town talk.” 
Individual, face-to-face solicitation is a course 
adopted because it is found necessary to obtain 
orders and extend trade. When this is well 
directed the auxiliary aid of the mails works 
to the greatest advantage. 

It necessarily costs considerable to market 
manufactured goods as well as to produce 
them. Here is where ability, energy and 
tact assert their powers. Far the larger pro- 
portion of men who enter business do not 
succeed, mainly by reason of wrong concep- 
tions in its management. There are more 
failures in selling than in manufacturing ar- 
ticles worthy to compete in the markets. 
The fact that nearly every large mercantile 
house, whose business is selling goods of any 
kind, has built up its business largely by the 
aid of commercial travelers is evidence 
enough of the value of that system. We 
notice in some of our exchanges occasional 
delectable reports of interviews: with mer- 
chants and manufacturers who have dis- 
pensed entirely with drummers. 

Smith tells how he had been foolish enough 
to pay out large sums every year to traveling 
salesmen, which he had finally discovered 
subtracted just so much from hie profits. 
Then he ‘‘bounced” them all a few weeks 
ago, and is doing a larger business than ever, 
and at so much less expense that he can sell 
goods ten or fifteen per cent. cheaper than 
his rivals. The publication of such inter- 
views works well for Smith for a very limited 
time, and if his customers were not inter- 
viewed by the traveling salesmen sent out by 
Jones and Brown, would, doubtless, continue 


to do so. But here is where the new plan is 
defective. Smith’s customers being offered 


goods by enterprising traveling salesmen as 
low as he is selling, yield to their persuasions 
and leave him ‘‘out in the cold.” It will 
not take him many months to discover his 
mistake, but it may take some years to get 
back the trade he lost, if, indeed, it is ever 
recovered. 

It is asserted that, by the united action of 
merchants and manufacturers the commercial 
traveler system could be abolished, and a 
great saving effected. There is no proba- 
bility of any such action being taken. The 
most efficient methods of selling, as well as of 
manufacturing goods, will be followed by the 
most enterprising and successful establish- 
ments, and no efforts of disgruntled competi- 
tors will avail to return to the obsolete sys 
tems pursued by the ancient Knickerbockers. 

——_+4>e—__—_- 
Iron Trade Prospects. 


The remarkable advance in iron, within 
the last three months, has given an impetus 
to business such as it has net experienced be- 
fore for several years. Pig iron, in the New 
York market, has advanced fully fifty per 
cent., and still further advances are certain 
to be made. Bar iron appreciates very regu- 
larly, and purchasers complain that they can- 
not get their orders filled when required. 
Three months ago, buyers were accustomed 
to debate with the seller about the price of 
iron. Now they are most exercised about 
the earliest date they can have their orders 
filled. The question as to how long these 
advances in prices will continue to be made, 
and what figure will be reached, is the most 
important one now present for discussion. 
That there is a limit to the prices that can be 


rapid rate of increase, it must be reached be- 
fore many months more. Those best in- 
formed in the iron trade express the opinion 
that iron will not advance, up to the close of 


obtained is evident, also, that, at the present. 


iron has obtained a new lease of way in our 
markets, and, of course, shares in the 
increased prices. Swedish iron, of which 
large stocks are now held by the makers, is 
selling briskly among our manufacturers, as 
the price has been very low, and has ad- 
vanced but little, thus far. The future ad- 
vance on this side of the water will, there- 
fore, depend very much upon the advance in 
Europe. The English iron market is severely 
depressed, but has already begun to react in 
sympathy with our rise. That it will re- 
cover as speedily as the iron interests of the 
United States can scarcely be expected. 
Consumers of iron are buying (many of 
them) for future, as well as for present use, 
and, unless business is remarkably prosper- 
ous, are not likely to repeat their orders for 
some time to come. Those who have taken 
contracts, to execute in the future, requiring 
large amounts of iron, may find themselves 
doing a losing business, unless they have 
bargained for the iron in season. One pecu- 
liarity of the rising market is the uncertainty 
in making prices for future construction of 
boilers, machinery, and other iron work. 

As no one can calculate what the price of 
iron, or of labor will be a month hence, the 
seller takes, in most cases, more risk than 
the buyer. Some apprehension is felt that, 
with all our mills and furnaces in full opera- 
tion, the market will become overstocked, 
and prices go down as rapidly as they went 
up; but those best qualified by long experi- 
ence to judge the situation, can see no 
cause for alarm. The fact must be borne in 
mind that prices of iron were abnormally 
low, and that a considerable portion of the 
advance was necessary to place the trade upon 
a fair paying basis. 

With the increasing demand in this coun- 
try for railroad bridges, rails, cars, and sup- 
plies from South and Central America, Mexico 
and Cuba, the requirements for iron are 
likely to be greater rather than less. Those 
who expect to see prices of iron lower within 
six months will probably be disappointed. 


—_——_--+—____ 


The new steamship City of Alexandria, 
built by John Roach & Son, Chester, Pa., 
was recently visited by a number of repre- 
sentatives of the press of this city while lying 
at Pier 3, North River. She is 333 feet long, 
38 feet 6 inches wide, 25 feet deep from the 
spar-deck, and 33 feet deep from the hurri- 
cane deck. The machinery is constructed 
with several new improvements. The high- 
pressure cylinder of the compound engines is 
424 inches diameter, and the low-pressure cyl- 
inder, 78 inches, with a stroke of 54 inches. 
There are four boilers, each 10 feet long, and 
14 feet 6 inches diameter, each having four 
furnaces. Steam is furnished at 80 pounds 
pressure. The total grate surface is 345 feet. 
The propeller is 16 feet 3 inches diameter, with 
a pitch of 25 feet. The wood-work is neat 
and substantial. The first cabin accommo- 
dates 150 passengers. She will be a fast run- 
ning vessel, and a credit to American ship- 
ping. 

em 

Prices of machinery are very slow to ad- 
vance, but manufacturers have been obliged 
to increase their figures for selling. The 
present cost of the metal used in a large 
lathe, or planer, with the extra cost of labor, 
enhances the whole cost of the machine five 
to ten per cent over the amount it required 
to build it three months ago. Tool builders 
who adhere to old prices will probably expe- 
rience difficulty in ‘‘making both ends 
meet.” With small machines and tools the 
incentive to an advance is the increased cost 
of labor and shop supplies, as well as a more 
lively demand. 


—-- es. 


The substitution of steel for iron in steam 
boilers is one of the important mechanical 
improvements of the times. Steel is now 
made possessing the peculiar qualities needed 





this year, as rapidly as it has for the corre- 
sponding time just passed. The importing 
price has been reached and passed. Consid- 
erable contracts have been placed in 





rails, for use’ in this country. 





Eng- | 
land for bar iron, rails, scrap iron and old | 


in boiler shells with far greater durability 
than iron, and greater strength for resist- 
ance. The expense of building steel boilers 
is but little more than that of first-class iron, 
while the additional security given is worth 


Scotch pig | much larger outlays and efforts. 
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LITERARY NOTES. 


REPORT ON A PRELIMINARY INVESTIGATION 
OF THE PROPERTIES OF THE COPPER-TIN 
ALLOYS, made under the direction of the com- 
mittee on metallic alloys, United States Board to 
test iron, steel, and other metals, by Robert H. Thurs 
ton, Chairman in the Mechanical Laboratory of the 
Stevens Institute of Technology. Published by the 
Government Printing Office, Washington, D. C. 


The investigation of the properties of al- 
loys of copper and tin, reported upon in this 
work, were entered upon under a resolution 
of the United States Board to test iron, steel 
and other metals, passed April 17, 1875, 
directing a determination of ‘‘the mechanic- 
al properties and of the physical and chemi- 
cal relations of alloys of copper, tin, and 
zinc,” and under the arrangement of the 
committees approved by the Board, April 
23, 1877, which assigned to the Committee 
on Alloys the duty of ‘‘ assuming charge of 
a series of experiments on the characteris- 
tics of alloys, and an investigation of the 
laws of combination.” This research was 
conducted in the Mechanical Laboratory of 
the Department of Engineering of the Stev- 
ens Institute of Technology, under the au- 
thorization of the trustees. This prelimin- 
ary study of a wide and important field will 
doubtless prove to have been so Satisfac- 
torily done that a repetition of the work 
may never be required, and that in the 
future, research may be thus profitably con- 
fined to matters of detail in those parts of 
this field which are here shown to be of most 
promise, and where investigation may be 
most certain to yield liberal returns. Prof. 
R. H. Thurston, in addition to his own skill 
as an investigator, was supported in this en- 
terprise by some of the best talent that this 
country can produce, and this work bears 
the evidence of conscientious and skillful 
labor in the investigations. The object of 
these investigations were not to ascertain the 
value of metals, compounded under special 
care and composed of the purest metals, but 
rather to ascertain the practical value of the 
metals of commerce, as usually found in the 
markets of the United States, and manipula- 
ted in the same manner as such alloys are 
prepared in every foundry for business pur- 
poses,cast, and otherwise treated as the brass- 
founder usually handles his work. The 
special endeavor has been to determine the 
practical value to the brass-founder and the 
constructor, of commercial materials, treat- 
ed in the ordinary manner, without any 
special care or precaution in their treatment. 
In regard to special fluxes and various meth- 
ods of treating alloys after casting, is re- 
served, as the object to be attained in this 
work, the mechanical properties of cop. 
per, tin and zinc. The extensive: diagrams 
annexed to the work fully illustrate the vari- 
ations of these properties. These diagrams 
form a very essential part of the work, and 
were taken from the original, which were 
made by the Autographic Recording Test- 
ing Machine, which was invented by Prof. 
Thurston and is pretty generally known. The 
work commences with a preliminary experi- 
mental research upon the mechanical proper- 
ties of small castings of the alloys of copper 
and tin, number and character of mixtures, 
embracing the first and second series of tests, 
also divisions of bars for the several tests. 
These are advanced by weighing the metals 
with the most delicate apparatus, which was 
sensitive to an error of less than 5545, of the 
whole. The next step is the compositions, 
by original mixture and analysis, with re- 
sults, method of casting the bars, appearance 
and changes in the same and properties. 

Tests by transverse stress are next consid- 
ered with a full description of apparatus, and 
Methods of Testing (Illustrated) with de- 
scription of appearance of fractures. The 
next is Tensile stress (Illustrated), with de- 
scription of apparatus and methods of test- 
ing. Tortional stress is fully elaborated with 
appropriate illustrations, also directions how 
to determine the results in each case with 
copious notes. Among the more important 


tests are those of compression, as the data 
concerning this particular branch has hereto- 
fore been limited. 

The second series of experiments deals 
With the proportions of mixtures, analyses, 
methods of casting, and temperatures. Then 
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the same order as in the first series, with ap- 
propriate tables and illustrations. A sum- 
mary is then taken, and different authorities 
compared applying to each particular case. 
A valuable addition to this work is the tabu- 
lated records of individual tests. It is beau- 
tifully illustrated by photographs of fractures 
of copper and tin alloys. There are also 
numerous select papers on metallic alloys by 


' Professor Thurston, together with earlier re- 


searches on properties of metallic alloys. 

All parts of the work bear unmistakable 
evidence of hard work and careful investiga- 
tion, and all the minute details are fully ex- 
plained. This work is one of the many monu- 
ments which the author has erected, and will 
long outlast his life, besides being of inesti- 
‘mable value to the community interested in 
this kind of investigation. 


ENGINEERING DRAWING.—Lithographs of ma- 
chine construction, drawing and building construc- 
tion, Siotoagy ner plans, elevations, and sections of 
all those details of construction specified in the 
syllabus of the Science Directory. Subjects 2 and 3 
are drawn to a large scale, showing clearly how 
work is put together, in order to assist students to 
pass the Government examinations; by W. Bus- 
bridge. This werk is published in sheets 11x17", 
of which there are 59 now out, and can be pur- 
chased singly or collectively at a uniform price of 
ten cents each. Sold by E. & F. N. Spon, 446 
Broome st., New York. 


The above work is indeed one which has 
long been needed, for previous to the publi- 
cation of these sheets all the copies that the 
student could obtain were either embodied in 
some expensive book or were published with 
description in the French language. Each 
of these plates are drawn to a scale which 
accompanies each one, and in addition to 
being useful as drawing copies, they are 
properly proportioned so that they may be 
used as working drawings. The dimensions 
of the important parts are given in plain fig- 
ures, with letters attached giving the proper 
name of each part. These drawings are not 
colored, but are represented in black lines 
just as an ink drawing would appear when 
finished. This work has only to be examined 
to be appreciated. Those who contemplate 
the study of mechanical drawing will do well 
to examine this work, particularly the prac- 
tical mechanic and apprentice, who cannot 
afford to purchase the more expensive works. 
We would recommend the plan of commenc- 
ing with No. 1, and take up each number 
consecutively until the whole are obtained, 
unless it is thought best to purchase the 
whole at one time. 


Hutchinson’s Bulletin is a spicy little sheet, 
issued ‘‘ semi-occasionally,” by E. H. Hutch- 
inson, 440 Main St., Buffalo, N. Y. Mr. H. 
conducts a general newspaper advertising 
agency, and his Bulletin is a stroke of enter- 
prise put forth to post advertisers. He has a 
good business acquaintance and (unlike some 
general advertising agents) a thorough repu- 
tation for reliability in his representations. 





Dusiness Specials. 





Forty cents a line for each insertion under 
this head. 





The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 


Castings, Gear Wheels and other parts of models, at 
lower rates than can be made by hand. Tallman & 
McFadden, 607 Market St., Philadelphia. 


Steel Stamping Letters, Figures, and Dies, 1-16 to 3¢ 
Figures, per set, $1.00; 3g Figures, $3.00. American 
Tool Co. Cleveland, O. 


National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W. E. Kelly, New Brunswick, N. J. 


Three second-hand Boring Mills for sale cheap. One 
of 9 feet swing and two of 5 feet swing. These mills 
must be sold, and can be bought very low. Write for 





follows the tests of the different mixtures in 


description. Fuller Trump, Springfield, Ohio. 


Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 





(1) A. B., Lynn, Mass , writes: What is 
the value of coal dust compared with ordinary furnace 
coal dust, composed of nearly equal parts of Franklin, 
Lackawanna, and Pictou? Bituminous is generally 
used here. A. Under ordinary circumstances there is 
no special advantage, but witha properly-constructed 
furnace the dust of coal is preferable, for the reason 
that a loss/is experienced in the reduction of coal toa 
dust after] it is placed in the furnace, and the larger 
the lumps, the greater will be the loss from this cause. 
It has become a recognized fact among engineers that 
to obtain the best results in firing, sinall coal should 
be used, hence its adoption on steamboats. Before 
coal can’ be of any service in a furnace it must be 
converted into a gas, and as dust is nearest to a gas it 
has been found the most economical. The invention 
of G. K. Stevenson, of Valparaiso, with whichjexten- 
sive experiments were tried in England some years” 
since, and other experiments lately tried in this coun- 
try, have established the facts before asserted. The 
coal should not be powdered and allowed to lie out of 
doors, as it will lose some of its properties, and be- 
come comparatively valueless. It should be properly 
housed and taken care of. 2d. Will you please name 
some elementary work on the steam indicator, and 
where it can be obtained? A. “‘An Elementary 
Treatise on Steam and the use of the Indicator,’’ by J. 
C. Graham, C.E., 8vo. cloth; price, $3.50. The book 
mentioned is an elementary treatise, and may be pro- 
cured through any dealer in scientific books, 


(2) H. M. D., Cleveland, Ohio, writes : 
Please inform me why it is that machinists reverse the 
screws when lowering the cross-head of a planer, as it 
is a practice in every shop where I have worked? 
They say it is to take up the loose play. In lower- 
ing the cross-head, if the whole weight hung on the 
screws, a8 it ought to, it would hang the same lower- 
ing or raising the head, On the other hand, if the 
head fitted tight, in‘ lowering, the nuts would crowd 
up against the threads on the screws, so if there was 
any pressure under the head it would not move up 
any. A. We do not fully understand the latter part 
of your question, but in relation to the former we 
would say, that 1t depends altogether upen who 
built the planer, upon which the experiment is to be 
tried. The cross-heads upon some planers may be 
raised and lowered uniformly by loosening the nuts 
one-quarter of a turn; while on others, where the 
slots in which the bolts move have not been planed, 
are liable to catch at all points. It is best for the 
workman to satisfy himself that the weight rests un- 
interrupted on the screws, which may be done in the 
most simple way, by reversing the motion. 2d. ‘I 
overheard a dispute between a machinist and a 
locomotive engineer about eccentrics. The former 
said that stationary engines did not have but one, 
but afterwards admitted that some had two. The loco- 
motive engineer said that all stationary engines had 
two. Lam a machinist and agree with the former. 
A. There are locomotives, stationary, and marine 
engines running to-day in this country with three 
eccentrics, also some that have no eccentrics (except- 
iug the marine engine). We have inspected them. 


(3) G. J., Mobile, Ala., writes: Can you 
tell me where I can get a book on the manufacture 
of gas, containing prucesses, etc. I am young in the 
gas business aged 22, and desire to get all the in- 
formation possible. I desire to make it a practical 
study, and make myself thoroughly acquainted with 
every practical process. I-would like to get the best 
works on the manufacture of artificial light, con- 
struction of apparatus, etc. A. The best work that 
we haye ever seen on the above subject is entitled 
““A Practical Treatise on the Manufacture and Dis- 
tribution of Coal Gas,’’ by Wm. Richards, demy 4to; 
illustrated with large plates; cloth; price, $12. An- 
other work on the same subject, cheaper than the 
former and less complete (although a good work) is 
entitled, ‘‘ Analysis, Technical Valuation, Purification 
and use of Coal Gas,” by the Rev. W. R, Bowditch, 
M.A.,; illustrated; 8vo., cloth; price, $4.50. 


(4) L. O. C., Sedalia, Mo., writes: In the 
AMERICAN MacuHINisT of August 23d, 1879, article 
of L. F. Lyne, M. E., much information is given in 
regard to lathes and lathe spindles, etc. 1st. Will he 
be so kind as to give the correct way to parallel a 
lathe spindle? A. It is supposed that this operation 
applies to lathes that have been running for some 
time. First remove the live center and fit a plug to 
the hole in the spindle, letting the plug project be- 
yond the end of the spindle about one inch; remove 
this plug and fit another to the same hole, letting it 
project about twelve inches, according to the size of 
thelathe. Now place the small plug in position, also 
avery fine steel point in the tool post, and bring it up 
so that by turning the spindle the point will describe 
a small circle on the end of the plug; ran the carriage 
back carefully, remove the short ~ and insert the 
long one; bring up the point and describe a circle on 
the end, in the manner described, and the difference 
in the diameter of the two circles will be the amount of 
variation in the spindle. The point, when first set, 
should coincide with the center of the circle, and the 
variation in the height of the centers of the two circles 
will determine the amount that the spindle must be 
raised or lowered to bring it level with the shears. 
We think that the reader will understand the princi- 
ples from the foregoing illustrations. If an old lathe 





has been fitted with new boxes and it becomes neces- 


sary to bore them out, we recommend the plan of let- 
ting one end of the boring bar run on the dead center, 
and fix up a temporary center for the other end and 
feed the head along the shears by means of a screw, 
for by this device little skill is required to bore the 
boxes in line, but by any other means there are many 
chances for variation. 2d. What is the correct way to 
line a lathe with counter shaft, both ways? I have 
seen a 24inch lathe, having a heavy double leather 
belt on it full width of cones, and they cannot run it 
at all on the fastest speed, as the belt climbs and 
twists. Please explain. A. Set the shaft level, also 
shears of lathe; drop a plumbline from each end of the 
counter shaft, then take a straight-edge and placing it 
against the planed side of the shears, and from it 
measure the distance to each of the lines, and adjust 
the lathe until they measure alike. The fact of a 
belt running badly is not conclusive evidence that the 
shaft is out of line, as the fault is frequently in a poor 
quality of belting. 'The width of a belt should be less 
than the face of the cone to allow for any variations 
in the belt. 














It is thought that the Altoona, Pa. ,} Car 
Works now being rebuilt, will be in opera- 
tion by December Ist. 

It is thought the shipments of machinery 
out of St. Louis for the present year will 
considerably exceed the sales of any year in 
the history of the city. 


The DeLaney Forge Company, Buffalo, N. 
Y., are building a large addition to their 
shops in order to accommodate their trade, 
and are now increasing their force of work- 
men. 

A company styled the ‘‘ Tyler Hoe and 
Tool Works ” has been organized at Ironton, 
with acapital of $30,000. Operations will 
be commenced in about five weeks, and the 
capacity of the works will be equal to the 
production of 500 dozen hoes per week, but 
at the start only 250 dozen will be made per 
week. 

Work on the addition to Peter Simpson’s 
mill, at Millbury, Mass., is progressing finely. 
It is of brick 60 by 48 feet. 


The pay of the nailers at East Taunton, 
Mass., has been voluntarily raised ten per 
cent. 

Pottsville puddlers and helpers are happy 
over an increase in their wages. 

The Tremont Works, Wareham, Mass., 
have advanced the wages of puddlers, nail- 
ers, and flat mill rollers, ten per cent. 


The moulders at Morris & Marshall’s foun- 
dry, Pittsburgh, Pa., were paid an advance 
of wages two weeks ago, without any previ- 
ous knowledge of the increase. 

Morris, Tasker & Co., Philadelphia, ad- 
vanced the wages of their employees, Sept. 
19th, without solicitation. 

The Crane Iron Co., Catasauqua, Pa., ad- 
vanced (voluntarily) the wages of their work- 
men ten per cent. on the 19th ult. 

John Wentzel, White Horse, Pa., is build- 
ing a new blacksmith shop (for wagon mak- 
ing) 54x22 feet, which will be fitted up in the 
best style. 

The moulders employed at the stove works 
ef March, Brownback & Co., at Limerick, 
have been given an advance of ten per cent. 
on their wages. 


A voluntary advance of ten per cent. in 
the wages of the moulders at the Judd Man- 
ufacturing Company, at Wallingford, Conn., 
have been made. 


The wages of the employees at Schantz & 
Keely’s foundry, at Spring City, Pa., have 
been increased five per cent., and there will 
be an additional increase of five per cent. on 
the 10th of next month. 


It is safe to say that in nearly every iron 
mill in Reading there has been an advance in 
the rate of wages. The Reading Iron Com- 
pany’s puddlers are receiving an advance of 
twenty-five cents on the ton, and the helpers 
an advance of ten per cent. At F. J. Obert’s 
Union Boiler Works some of the hands have 
received an increase. There is a disposition 
among operators to retain their men and 
keep them at work, and rather than have 
trouble reasonable requests for an advance 





in wages are granted. 
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Siebel: 3 Marsh & Co., have : leased their 
mill at Ashland to the Warren Thread Co., 
of Worcester, Mass. This company are put- 
ting in a Wheelock engine, and the steam 
power will be furnished by two 54” x 16’ 
tubular boilesr, set with the Jarvis Furnace. 
They. will burn screenings for fuel, using 
the Mahony Patent Grate. 


Smith, Vaile & Co., Dayton, Ohio, employ 
30 men, are shipping steam pumps to Mexico 
and Russia, are full of orders and expect to 
buy more machinery. 


F. M. Riegel & Co., (Trade Engine Works), 
Dayton, Ohio, are enlarging their machine 
shop and appointments, and expect to have 
their new foundry and boiler shop complete 
some time in October. At present they can- 
not keep pace with their orders, which come 
mainly from the South and North West. 


The Missouri Car Wheel and Foundry 
Company are now engaged in transferring 
their car shops from Indiana to St. Louis. 
A suitable building is now being erected. 

The Western Iron Boat Building Company 
have three iron hulls under construction for 
the Government service in removing snags on 
the Mississippi River. These boats are con- 
structed with a heavy iron hull and iron stern 
wheel. The rudders are to be worked by 
steam engines bolted to the deck, the wheel 
simply used to control the engines. —St. Louis 
Journal of Commerce. 


The firm of Boynton & Plummer, 
Worcester, Mass., was constituted Sept. 1. 
It is composed of E. N. Boynton, well known 
as proprietor of the Worcester Hand Tool 
Works, and Osgood Plummer, late of the 
Lathe & Morse Tool Co. They have just 
put in some new machinery, giving an en- 
larged capacity to the old establishment of 
E. N. Boynton, and will manufacture the 
shaping machines, blacksmiths’ upright and 
horizontal drills, bolt cutters and other tools, 
which have given this concern a reputation 
in almost every civilized part of the world. 


York & Smith, Cleveland, Ohio, report 
business very active. Besides supplying the 
Lake Erie Iron Co. with an entire outfit for 
making nuts, bolts, and washers, they have 
sold to Gill’s Car Works, Columbus, a large 
nut machine; to the Vulcan Iron and Nail 
Works, Chattanooga, an outfit for making 
nuts, and have sold three of their new self- 
feeding circular shears to cut sheet metal up 
to } in. thick and 12” from edge. 


The Furst & Bradley M’f’g Co. are about 
to erect a three-story foundry and machine 
shop on Jefferson street, corner Fulton, Chi- 
cago. 


The Niles Tool Works, of Hamilton, O., 
lately received an order from Gaud, Belgium, 
for an immense ten-foot boring and turning 
machine, weighing fourteen tons. Alex. 
Gordon, superintendent of the works, states 
that they have a full force running night and 
day, and prices of machines are looking up. 


The moulders at Ainslee, Cochran & Co.’s 
foundry, Louisville, Ky., who struck a few 
days since for an advance from $2 to $2.25 
per day, have had their demands acceded to, 
and they returned to work. 


Capitalists in Vincennes, Ind., are moving 
to organize a stock company to erect a starch 
factory upon the site of the Knox Starch 
Works, destroyed by fire in August. The 
capacity, if built, will be 1,000 bushels of 
corn a day. . 


The Furniture Workers Co-operative As- 
sociation, of Chicago, lately held a meeting 
at which it was stated that 1,600 shares had 
already been subscribed, and if 200 more 
were obtained, the Association would be able 
to go ahead, elect directors and get ready for 
spring trade, A number of shares were 
subscribed for at the meeting and the plan 
will doubtless be carried out. 

Jones & Laughlins, Pittsburgh, Pa., have 
advanced the wages of their machinists $1 
per week. 

D. H. & J. C. Newton, Holyoke, Mass., 
are preparing to build a new mill for the 
manufacture of manilla paper and ground 
pulp from poplar and spruce wood. 
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The workmen at the works of ¢ Hubbard, 
Bakewell & Co, manufacturers of saws, 
shovels, axes, etc., on Dinwiddie street, 
Pittsburgh, Pa., on the 21st ult. went out on 
a strike. The firm recently changed their 
method from semi-monthly to monthly pay- 
ments, and the workmen objected. The 
strikers also declared that they would not 
resume till an increase of ten per cent. in 
wages was also giventhem. The firm granted 
the demand as to semi-monthly payments, 
and work was resumed on Saturday. The 
men at the works at Beaver Falls, operated 
by the same firm, are also out on a strike for 
about the same thing.—American Journal 
of Industry. 


A brass factory at Moncton, N. B., 
jected. 


D. J. G. Arnold, New London, Ohio, has 
just brought out a ‘model four-horse steam 
engine for pumping and other light work, 
which promises to have a large sale. He has 
also recently purchased the patterns and 
drawings of the famous Lewis wood and iron 
lathes, and begun the manufacture of them 
on an extended scale.—Cleveland Trade Re- 
view. 

Wm. T. Bate & Sons, of Conshohocken, 
Pa., have built a boiler weighing 14,000 
pounds for a woolen and cotton mill in 
Bridgeport, which takes the place of four 
other boilers. 


is pro- 


The Alx. Smith Co. are increasing the ca- 
pacity of their carpet mills at Yonkers, N.Y., 
by the erection of a new building 250 by 52 
ft. at their ‘‘ upper mills,” also a new exten- 
sion 120 by 68 ft. and four stories high at 
their works on Palisade avenue. 


The American Starch Works, at Mil- 
waukee, are turning out from a ton anda 
quarter to a ton and a half of their product 
daily, and Kirby & Pavey, the proprietors, 
propose to either enlarge their present accom- 
modations, or to build a new establishment. 


The Cumberland Nail and Iron Works, of 
Bridgeton, N. J., has voluntarily advanced 
the wages of workmen ten percent. A simi- 
lar advance has been made by Morris, Tas- 

er & Co., and the I. P. Morris Co., of 
Philadelphia. 

F. W. & I. M. Munroe have purchased a 
tract of land at Marblehead, and are to im- 
mediately erect a shoe factory thereon. The 
main building will be 40 by 135 feet, 3 stories 
high, and will be built of wood. In the rear 
will be a brick engine house containg a 25 
horse power boiler. Still further back is to 
be another building which will be 33 by 50 
feet, 2 stories high. Preparations for build- 
ing have already been commenced, and the 
structure will be ready for occupancy in 
about two months. 

Fraser & Chalmers have just completed 
one of the most extensive boiler manufac- 
tories in Chicago, and are now laying the 
foundation for a machine shop and warehouse 
nearly as large as their former main building. 
They employ 150 men this season. 


C. B.Tebbetts is to erect a large building at 
Lynn, Mass., to be occupied by him as a shoe 
manufactory. It will be built of brick, its 
dimensions being 108 by 80 feet, and six 
stories in height. 


8. R. Heywood & Co. have just completed 
the purchase of a lot of land at Worcester, 
Mass., and propose to begin at once the erec- 
tion of a boot factory, of brick, covering 
three sides of the lot. The front will be 
about 140 feet, with two wings, each 40 feet 
long, and an engine, and boiler house, and 
chimney in the center. The front will be 33 
stories high, and the wings 4 stories. The 
firm is compelled’to make this change by the 
increase of their business, which has out- 
grown their present quarters. The new 
building will be completed, it is expected, 
about January Ist. 

Barnstable, N. H., is to have a new shoe 
factory to replace the one destroyed five years 
ago. 

Silk manufacturing is soon to be com- 
menced in Philadelphia. The ‘‘ Sauquoit 
Silk Manufacturing Company” is the name 
of a company that has made application to a 
court for a charter of incorporation. 





Certain parties in 1 Milford, Mass., . propose 
to form a company for the manufacture of 
boots and shoes, the capital to be raised by 
subscription, and the workmen to share in 
the profits or losses. Those who furnish the 
necessary capital are privileged to select a 
general manager, who shall buy stock, su- 
perintend the manufacture and employ com- 
petent salesmen, or otherwise dispose of the 
goods manufactured. All workmen to be 
employed at the regular price of labor in the 
several departments, and to be paid nine- 
tenths of their earnings, every week. The 
remaining ten per cent. to be reserved as a 
guarantee fund to insure the capital against 
loss. Every six months an inventory is to 
be taken, and, if the business shall have been 
found unprofitable, the guarantee fund shall 
be devoted toward reimbursing the capital. 
If the business has made a profit, the entire 
guarantee fund will be returned to the work- 
men in proportion as it was deducted from 
their wages. The subject of a co-operative 
shoe factory has been discussed in this town 
for several years, and the projectors believe 
the plan will be successfully carried out. It 
is reported that the owner of a large factory 
has offered the use of his building, rent free, 
to make a trial of the scheme.— Boston Com. 
Bulletin. 


The Orange Foundry Company of Orange, 
Mass., who are now melting about 10 tons of 
iron daily, a large part of the castings made 
being for the sewing machine company, 
have decided to build an addition to their 
works. The building is now 175 feet long, 
and when the addition has been made it will 
be one of the largest of the kind in the region. 


It is reported that parties in Wilmington 
are to offer the Baldwin Locomotive Works 
twenty-five acres of land, eligibly located 
within the city limits, and provided with 
water and railroad communication, the said 
twenty-five acres to be donated to the com- 
pany free of charge on condition of the re- 
moval of the works to that city. 


The Buffalo Car Works, located in the city 
of Buffalo, and covering a space of twelve 
acres, have been leased by a newly-formed 
organization, to be called the Gilbert Car 
Company. The works have a capacity of 
from five to twelve cars a day, and -contain 
all of the recently patented machinery neces- 
sary for their successful operation. It is 
probable that work will be begun under the 
new auspices very soon. 


At the present time hardly a good ma- 
chinist, carpenter or competent day laborer 
can be found out of employment in Westerly 
or Pawtucket, R. I. 


The Boston & Fairhaven Foundry, at Fair- 
haven, Mass., has resumed operations. 





‘ae 
Machinists’ and Engineers’ Supplies. 





If activity in the supply stores of this city may be 
tuken as an indication of a rushing business, it is 
here and likely to stay with us for quite a time yet. 
There is not much sending out of printed prices and 
discounts, for the reason that they are liable to change 
on some goods two or three times a week. 

Boynton & Plummer, Worcester, Mass., have issued 
a new price list on blacksmiths’ upright drills, hori- 
zontal drills, tire benders, bolt cutters, hand and 
power shapers, and crank planers, which they will 
mail upon application. 

The E. Horton & Son Co., Windsor Locks, Conn., 
have issued the following price-list of the Sweetland 
Improved Horton Chuck: 

THREE JAWS. 


6 Inch Diameter.............e20+- $26 00 
5 ad Ade seks eences 5A6's 34 00 
13: « “6 encase ' 44 00 
3 * a OT OE rn ee 52 00 
16 “ Me eas esuea ena ans 62 00 
on (“ i | Me caaseonsoerales 80 00 
“a needa eaaenenn 100 00 
80 Oe jaceapatbwacaccenee 170 00 
sa 4 Acie acsewksees 230 00 
86 Ss ss for Car Wheels. 250 00 
380 “ “ “ if) 185 00 
FOUR JAWS. 

OD Ia Dieta eos ec ooe'sseseas $32 00 
o 46 Scanaee --- 42 00 
18 * és esece 56 00 
16 “ mS censeaeaseka ce 64 00 
8 * “6 ae - 50 
n « ~ . pspedenaesanes cnes ee 95 00 
a * mo” *  ebanebokanteuws 120 00 
80 ‘§ Pe a 200 00 


A. Fisher, Cleveland, Ohio, has recently started a 
machinery agency at 66 Bank Street, having, among 


other specialties, the local agency for the Baxter Port- 
able Engine. 

Frasse & Co., 62 Chatham St., New York, are to 
receive in a day or two 1,000 scroll saws of the im- 
proved Demas & Holly pattern. They are having an 
extraordinary demand for their new screw cutting 
engine lathe. , 

Morgan & Herrick, 86 John Street, New York, are 
introducing a new Plumbago Journal Lubricator for 
machine shops, printing presses, cars, &c. They send 
sample boxes on order, subject to approval. 


———_++—_—_. 
Iron Review. 


New York, Oct. 3d, 1879. 

While there has been no large advance during the 
past week in prices of iron and steel out of store, 
yet the present store prices are same as mills now ask 
on the cars, and consequently as much lower as the 
cost of freight, cartage, &c., into store. On descrip- 
‘tions of iron which cannot be imported, a further 
advance in prices is imminent. The demand is good 
and the market has a continued upward tendency. 

The advance in steel, referred to in our last review, 
on the part of manufacturers, has taken place, and 
another is anticipated soon. 

Pierson & Co., 24 Broadway, N. Y., quote, as prices 
out of store, as follows : 

No. I X Pig Iron, $30 per ton; Iron Rails, $45 to $50, 
according to weight; Old Rails, $31.50 to $32; Fish 
Plates 2 9-10c. per lb.; Railway Spike, 3c. per Ib.; 
Bolts and Nuts, 4!4c.; Common Iron, 2 8-10c. per lb., 
basis from store; Refined, 3c., basis; Ulster, 34¥c., 
basis; Machinery Steel, 6c; Best Tool Steel, 12c; Nor- 
way Bar Iron, 5c.; Norway Shapes, 5'4c.; Nail Rods, 
6c.; Sheet Iron, 4c.; Angle Iron, 314c.; Tee Iron, 33c.; 
Band Iron, 3 3-10c.; Hoop Iron, 33sc.; Horse Shoe, 
3 6-10c.; Tank, 4c.; C. No. 1; 44¢c.; C. H. No. 1 Shell, 
436¢.3 Best Flange, 53¢c.; Boiler Rivets, 43c.; Hot 
Pol’d Shafting in lengths, 2 feet and larger, from %c. 
to 8c., according to size; Small Black Rivets, 50% off in 
papers, 35% off in bulk. 





Situations Wanted —Hetp Wanted. 





We will publish allen suitable Sor the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 
words), at the nominal rate of twenty-five cents 
tor each insertion. 





Position with first-class machinist, to finish the 
machinist trade, by a young man with one year’s ac- 
tive experience on general lathe work. Best of refer- 
ence. Address, stating particulars, F. D. Baker, 
Wilmington, Illinois, 


USEFUL "BOOKS 


PRACTICAL MEN. 


DESCRIPTIVE CATALOGUE FREE. 


E, & FN, SPON, 446 -Broome Street, N.Y, 











STEEL,BRASS,TAPS, DIES.MACHINE, 

SET & CAP SCREWS, GEAR WHEELS, LATHES 

SHAPERS, DRILLS,SCROLL SAWS & SMALL TOOLS 

oR ALL BRANCHES OF TRADE. SEND ror CATALOGUE 
& STATE WHAT KIND OF TOOLS YOU- REQUIRE. 


TALLMAN & M‘SFADDEN. PHILADELPHIA. 


pT; CHUCKS, VISES, FILES, EMERY 
| p GRINDERS, EMERY WHEELS, WIRE 








JOHN FISH, 


Mechanical Engineer, 
145 Broadway, Room 33, 
(Of the Pneumatic Tramway Co.) New York City. 


AIR COMPRESSORS, 


Light Locomotives for Hauling Ore in Mines, and 
Street Tramway Cars for Passengers, 


DRIVEN BY COMPRESSED AIR, 
a Specialty. 


Plans, Specifications and Estimates furnished for all 
kinds of machinery. 





ESTABLISHED 


IRON PLANERS 


A SPECIALTY, 


1849. 





C. WHITCOMB & CO0., Manufacturers, 


WORCESTER, MASS. 





&@™ Orders Solicited. 
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“NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILE ° TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. ~ 
**PDouble Ender” Saw Files. File Brushes, File Cards. 
‘*Slim ” Saw Files. Surface File Holders, 
**Racer ” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U. s. A. 
C. W. LeCOUNT,. | STEAM PUMPS. 


South Norwalk, 


Also, 





Connecticut. 


Manufacturer of 


Lalount s Patan Clamp Doe 


Used for finished 
work and for many 
other purposes, 
They are well made, 
and of four sizes, 
taking anything 
from close to the 
sizes given. Made 
of Malleable Iron. 





t 





—— 
NGTON, 
239 Broadway, N. Y, 83 Water street, Boston. 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WatTER WorxKs—Compound, Condensing or Non-Con- 
densing. Used in over 100 Water Works Stations. 


Steam Pumps for all purposes—Duplex and Single 
Cylinder. 


PRICE LIST ISSUED JAN. 1, 1879, WITH A 
REDUCTION EXCEEDING 30 PER CENT. 


WATER METERS. OIL METERS. 


A. F. PRENTICE & CO. 


i} 








pia hedsiececea $1.00 

at SD iesseeaost 110 Manufacturers of 

es 3S, 1.30 s s s 

re ier soneth ioo| Light Machinists’ Tools. 


FOOT POWER LATHES A SPECIALTY. 


54 Hermon Street, 
WORCESTER, Mass. 


Set of Four, $5.00. 





«SEND FOR DESCRIPTIVE CIRCULAR. 


American WatehT ool Co, Waltham, Mass, 


MANUFACTURERS OF 


MACHINERY 


Watch and Clock Making: 


AND 


Special Tools and Machinery of all kinds, 


The accompanying cut shows our No. 3, or Machinist Bench Lathe. This lathe was originally designed 
for the American Watch Co., and has been adopted by all American watch companies and by many clock com- 
panies of this country, and watch companies of England and Switzerland. All agree in pronouncing it the 
best lathe for small work ever made. 















NACE 


PATENT FURNAC 


FOR SETTING $37@ 


AWA RDED 






STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 4 F 

The same principle as the SIEMENS’ PROCEsS OF MAKING STEEL, utilizes the waste gases with hot air on top 
of the fire. ; 

Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space. 
Send for Circular, P. O. BOX 3401, 


Machinists Supplies, 


Railroad Supplies, Engineers’ Supplies, 


n 
Mining Supplies, Boiler Makers’ Supplies, | 
Mill Supplies, 


Steamship Supplies, 
Fire Department Supplies, | 

W. S. MIDDLETON, | 

52 John Street, New York. | 


large | 


BOSTON, MASS. 





FORSAITH 8. 


TER.N.H. 





MANCHES = 





tt” Estimates promptly furnished 
buyers personally or by mail. 
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L. B. EATON, | 
TOOL STORE, | 
No. 1! North 6th St., Philadelphia. | 
TOOLS for Machinists. | 
TOOLS for Jewelers. 

TOOLS for Engravers. 
TOOLS for Carvers. 
TOOLS for Model Makers. 

TOOLS for Cabinet Makers. 

TOOLS for Amateurs. 
TUOLS to Order. 
This is the only exclusive TOOL STORE in Phila- 


MACHINISTS —_ BOLT FORGING MACHINES, 
FOUNDRY SUPPLIES, 


Machinists’ Tools, Drills, Belting, Taps | 
and Dies. Also, Steam Packing of every de- | 
scription, and general assortment of supplies for 


FOUNDRIES AND MILLS. _ ‘ ; 
T. B. BICKERTON & Co. And Wood-Working Machinery 


No. {12 South Fourth Street, | - 
PHILADELPHIA, PA. A SPECIALTY. 
ED- 









POWER HAMMERS, 


Machinists’, Blacksmiths’ Tools, 





: THE-STOW- FLEXIBLE-SHAFT-CO + LIMIT 


rT 
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LL’s PATENT 


HA : 
DOUBLE COMPOUND LEVER NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
7 Increased power without a clum- 
Price $1.25. sy and expensive increase of 
Sent by mail for 6 cents size, 2d. That the construction 
additional. of the Nipper should be such 
that any damage to the cutting 
jaw or handle, from wear or 
accident, could be repaired. 

All orders should be addressed 


CUTTING 













to 


Newell’s Patent Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up six thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West 19th Street, New York City. 
NEWELL & CHAPIN. 




















P. BLAISDELL é& CoO., 


MANUFACTURERS 0 


MACHINISTS’ TOOLS, 


Blaisdell’s atent Upright Drills 
With Quick Keturn Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and ~ 
Hand Lathes. 


WORCESTER, MASS. 











THE ALBANY STEAM TRAP. 












This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 


Albany Steam Trap Co. 





Please state where you saw this Advertisement. 





ALBANY, N. ¥Y. 
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TURNING MILLS. 
Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 








Sa aN 






































ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


ee ce BAYS Om a Sn ge oe 


Machine & Railway Shop Equipments 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables & Pivot Bridges. Gifford inlediors Sellers’ Improvements 


NEW PATTERNS. 


New York Office, 79 Liberty Street. 


Vertical and Yacht Enoines, 


SIMPLE, EFFECTIVE s 





mnsitt = 


ler Tube oq 


STEEL SCREW PUNCHES, TUBE BRUSHES. &C. 





THE ROWLAND VERTICAL ENGINE. 


LARCE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C. & A, E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 


£ Goulds Hg ee Co. 


Manufso oarens of all 
kinds of 


yp Force and Lift 


For PUN Wells, Rail. 


15 Gold St, NEW YORK. 





THOS. PROSSER & SON, 





“Prosser” Be 








10086 Pulley Lubricator, 









Sectional View. roads, P i 
Wi ind mills, ete. 
—s The only reliable auto- FIRE ENGINES, 
matic ‘Loose Pulley H ft Rams, 
M\ Oiler in the World. AMALGAM BELLS 
N Saves Oil, Belting, For Churches, Schools, 
Machinery, Time, soil- and Plantations. 


-Sh ellers Sinks, ete, 
Pumps and aterial s for 
iven Wells a specialty. 

Satisfaction guaranteed, 
Catalogues furnished 


IN UIR FOR COULDS PUMP 
Q REE wer, NECA FALLS, 
WAREHOUSE, 15 Sree PLACE, NEW 4 5 CrrTy 


W. H. HOFFMAN, 


Mechanical Engineer, 
DESIGNER AND PONSTRUCTOR, 


Hawser, Rope and Cordage 
Machinery. 


&#~ Working Drawings of Steam Engines, Boilers 
and Machinists’ Tools. Modern Boiler Makers’ Tools. 


ing of Fa rics, &c., &e. 
Will run from one to 
three months with 
once filling. Gives 
¥ general satisfaction. 

3 For illustrated de- 
4 scription see April issue 
of American Machinist, 
§ 1879, or send for circu- 
lar. Address 








Loose Puiiey Lubricator 
Mi’g Co. 


P. O. Box 1030. 





MIDDLETOWN, CT. 


rs Wall | 








Md uy t ; TAN 
Mo mr yah sreran ed NO 
conta PLE 8 Sede, 461 Tables, over 
0,000 D justria) Facts, Seltelations, "Processes, 
00,000, Indu aa in every Occupation, A $§ book 
an “ty mai! for $2. 50, » worth its weight in gold to any 
Mechanic, Farmer, or Business man, Agents Wanted, One 
Agent reports only one refusal in obtaining 350rders. An ad. 
is Stearty ined uate to Gesere the work. For Ill. Pamphlet 
‘ send stamp to 0. 20 Cooper Inst., New Yor 





sppecitty | 


« Moore, N 
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WONDERFUL 


PUNCHING. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
24 TONS PER SQUARE INCH 
STRONGER than with the Fiat Puncu. 
Can be used in apy Punching Machine, by license 
from the patentee. e 

D. L. KENNEDY, 
10 Cortlandt St., New York. 


CAUTION.—Infringements will be rigorously prose- 
cuted. 








| 







ABRADLEY’S fas More Good Points, 


Fe SSNONED | €R Does more and Bet- 
B HELVE HAMM ter Work. 


ee a Takes Less Power 
en > 


than any Hammer in | 
the world. 


BRADLEY & COMPANY, | 


Syracuse, N. Y. | 





FRANK NK H. “POND. -M.E. | 
CORRESPONDENCE” ST.LOUIS Mo. | 


SOLICITED. 








Soft, Strong and Smooth 


CASTINGS 


In Gray Iron and Brass, for small Agricultural 
Implements, Churns, Washing Machines, etc., either | 
Plain, Galvanized, Bronzed or Japanned. Patterns | 
and Models made to order. 


Castings, ete. LIVINGSTON & CO. 


lron Founders, Pittsburgh, Pa 
IMPROV ED 


lo pig Lat, 








Length of Bed, 42 in. Turns 22 in. 


hetween centers. 
Weight 450 lbs. 


FRASSE & CO., 
MACHINISTS’ SUPPLIES, 

P. 0. BOX 4627, 
62 Chatham Street, 


Swing, 11 in. 
Three Cone Spindles and Wheels. 


New York. 





PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, | 
Corner Fulton and Dutch Sts., 
NEW YORK. 


Roper’s Practical Engineers’ Hal Brooks. 


Hand-Book of Land and Marine Engines... 








Hand-Book of the Locomotive.................-- 200 
Hand-Book of Steam Fire Engines.....+........- 3.50 
Catechism of Steam Engines .. ; ioe oe 
Use and Abuse of Steam Boilers. 2.00 


Sent by mail, free of pone, on secant of price. 
To any one ordering a full set, a liberal discount will 
be made, and if, on examination, they are not con- 
siderkd worih $50. 00, the money will be refunded. 
Information by letter cheerfully given to parties 


of Steam Machinery. Address, 
STEPHEN ROPER, Mechanical Engineer. 
447 North Broad St., Philadelphia. 


PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York. 





ESTABLISHED (i852. 





Send for estimates for 


PATTERN AND BRAND LETTERS. 


making inquiries about Scientific Books, or any kind 


Patents procured in the U.S, & Europe. | 


N OTICE! 





The following original articles, by over 
twenty of the best mechanical writers in the 
U. S., appeared in the AMERICAN MACHINIST 
of the dates mentioned below. Copies con- 
taining these ~ can be ordered from 
any newsdealer at 6 cents each. 


Sizes of Safety Valvcs. 
Prof. R. H. Thurston. December, 1877. 
Methods of Setting Boilers in Brick- 
Work. 


Theron Skeel. December, 1877. 


| Papers on Engiteering Subjects. 


Stephen Roper. March and April, 1878; June 28, 
July 12, 19, and August 2, 1879. 
Standard Gauges und Tools for Accu- 
rate Measurements. 
John J. Grant. May, 1878. 
Strength of Steam Boilers. 
John W. Hill. July, 1878. 
The Properties of Water. 
John W. Hill. August, 1878. 
Balancing Pulleys. 
Geo. M. Chordal. August, 1878. 
| * 3 Lathe and Its Uses. 
John J. Grant. August, 1878, 


| Piston Speed of Engines. 


Wm. Lee Church. September, 1878. 


Composition of Fuel. 
John W. Hill. September, 1878, 


|'Ko Prepare a Shaft Properly for Turn- 


—“< 
J.J. Grant. October, 1878. 


Whe Starter and Stopper. 


STEAMSHypRAULIC | 
ENGINEERING. | 


Stephen Roper. October and December, 1878. 
| The enna Corliss Pumping En- 


with Tl Tlustrated Supplement. October, 1878. 
Practical Method of Setting the Valves 
of a Locomotive. 
L. F. Lyne. November, 1878. 
Boring Locomotive Cylinders, 
L. F. Lyne. December, 1878. 


Grinding and Polishing Metal Surfaces 
by Hand. 
Thos. Hagerty. December, 1878. 
To Tarn a Shaft Properly. 
| J.J. Grant. December, 1878. 


| Dry Plumbago vs. Tallow and Oils in 
Steam Cylinders. 
| Wm.J. Williams. December, 1878. 
| 


| [eres Popularized. 

Lee Church. January, February, March, April, 
May, June 28, July 19, August 16, 1879. 

Calculated vs. Actual Engine Duty. 
W. Hz. Odell. January, 1879. 


| Faulty Construction of Locomotive 
Boilers, Management, Etc. 
L. F. Lyne. January, 1879. 


| Foe. bs tor as a Means of Raising 
er, Its Economy, Etc. 
we J. Willams, March and July 5, 1879. 


| ee Duty and Saspouter Cards, 
| s. A. Hague. April, 1 
cae Aaa in notion Rests. 
| L.F.Lyne. May, 1879. 
| Steam Engineering. 
| Chas. A. Hague. June 28, August 2, 1879, 
Extracts from Chordals Letters, 
In every issue since July, 1878, except that of March 
and September 27, 1879. 


| Defects in Buildin Engine Lathes. 
Prof. John E. Sweet. June 28, 1879. 


| Use and Abmae of the Engine Lathe. 
L. F. Lyne. No. I, June 28, 1879. No. II, August 
23, 1879. 
Our American Mechanical Engineers. 
No. I. Portrait and Biographical Sketch of Wm 
Sellers. June 28, 1879. 
No. II. Portrait and Biographical Sketch of Wm. 
| Wright. July 12, 1879. 
To Bore and Turn a Pulley Properly. 
J.J. Grant. July 5, 1879. 
| Decline of Skill in Machinists. 
Editorial. July 5, 1879. 

Concerning Steam Fire Engines. 
| R.Grimshaw. July 12, 1879. 
| Use of the Ratchet Drill. 
| L. F. Lyne. July 12, 1879.- 

A Novel Centering Device. 

Prof. John E. Sweet. July 19, 1879. 

Bagtne Proportion and Construction. 
| H. Hoffman. July 26, August 2, 16, 23, 30 and 
py ne Poas sa 13, 1879. 

| Priming —Its Cause and Remedy. 

J. O. Buerk, M. E. July 26, 1879. 
=, New Musical Steam Whistle. 
L. F. Lyne. July 26, 1879. 

Is the Indicator a Miracle? 
| Herman T. C. Kraus. August 2, 1879. 

| Remodeling Valve Motions. 

V. Hook. August 2, 1879. 
| Sugino Construction. 
Prof. John E. Sweet. August 9, 1879. 
| Evaporation of Water in Steam Boilers 
Wm. J. Williams. August 9, 1879. 
Oil Stones and their Uses. 
L. F. Lyne. August 9, 1879. 
Advantages of High Speed Engines. 
Charles T. Porter. August 9, 16, and 23, 1879. 
Boiler Attachments, 
Matt. A. Beck. August 16, 1879. 
Setting Up Steam Engines. 
V. Hook. August 16, 1879. 
| Correct Tests of Pumping Engines. 
| Condensed from R. H. Buel’s Reports. August 16, 
1879. 
| Boiler and Cylinder Pressure. 
| FF, F. Hemenway. August 23, 1879. 
| ‘he Compression of Steam. 
| F.B. Rice. August 23, 1879. 
| Kid Glove Naval Engineers. 
| Editorial. August 23, 1879. 
| TRe Casting of Small Steam Cylinders. 
. Hook. August 30, 1879. 
Pees Beg versus Fixed Cut-offs. 
F. F. Hemenway. August 30, 1879. 

What Constitutes a Good Lathe. 
| L. F. Lyne. August 30, 1879. 

Future of the Machinist in America. 

Herman T. C. Kraus. September 13, 1879. 
Prevention of Injury from‘:Machinery- 

Prof. John E. Sweet. September 13, 1879. 


| 
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OFFICE OF 


The E. HORTON & SON CO. 


PRICES REDUCED. 


WINDSOR LOCKS, CONN. 


2» APRIL Ist, 1879. 


s 


. From this date a discount of 30 per cent. will be made 
from the price list of our Lathe Chuck. 
Soliciting your orders, we are 


Yours respectfully, 
THE E. HORTON & SON CO. 





_ Send for Price List. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &C., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, - NEW YORK. 





_AMERICAN, 


_ 


MACHINIST. 


Address 
P. O. Box 2187. 





PIERSON & CO.*% 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


IRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 





Park Benjamin’s Scientific Expert Office, 


37 PARK ROW, NEW YORK. 





Testing, Designing, Construction and Selection of Machinery. 

Expert, Mechanical and Scientific Evidence in Law Suits. 

Editing and Publication of Trade Literature and Scientific Works. 

Expert Advice on Inventions and on all Scientific and Mechanical Subjects. 
Engravings, Chemical Analyses, Assays. 


GEO. H. BENJAMIN, M. De, 
Business Manager. 


PARK BENJAMIN, Ph. D. 
Editor Appletons’ Cyclopedia of Applied Mechanics ; 
late of Scientific American. 





ASSISTED BY A CORPS OF EXPERTS IN ALL BRANCHES OF SCIENCE. 





Model Engines. 


Complete sets of 


$2) CASTINGS 


== 
—x5 — for making small 


Model Steam Engines, 1 1-2 in. ets 3 in. stroke, price, $4; 
ditto, 2 in. bore, 4 in. ‘stroke, price, B10 same style as cut. 
Gear wheels and parts of Models. All kinds of small Tools 
and Materials. pracy tree. GOODNOW & WIGHT- 
MAN, 176 W shington 




















treet. Boston, Mass. 





E. E. GARVIN & CO. 


Manufacturers of 


* THE HENDEY | 


The Hendey Machine G0, | so.2z.tmcesinwscrorvn 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U. S. 
Woleottville, Conn., U.S. A. 


Automatic Machines, 


For Straightening and Cutting Wire 
MANVILLE PATENT IRON 


of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 


Hines Lndeated and Examined. 





Milling — Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 








| 
MACHINE ©9: 
PATO JAN.20 74, 


i LS 


Planers and Dnapers 


24 in. iio: 15 in. Shapers, 5 ft. x 24 in. 
Planers, 34 ft x16 in. Planers, 24 in. Ama- 


POWER = MEASURED, 


W. H. ODELL, Practical Engineer. 




















all shapes and 
Sizes. Gear 
Cutting and 
Millingin allits | = 
branches. 3 


139-143 


CENTRE ST, 
Cornell’s B’ld’g 
NEW YORK. 


&®~Send for il- 
lustrated Cata- 
logue. 








5 —— 4 
No. 4 Milling Machine. 





teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 


P. 0. BOX 274, YONKERS, N. Y, 
and Wire Slitters, Spring Chuck and Com- 


JAMES W. SEE, 
pocorn UOMO Lapiaget, 


with names and opinions of users, and mention where 
HAMILTON, OHIO. 











Established ¥ s a E F A M O U S 


HUNTOON s™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. 8. Government, also by leading Manufacturers in all classes of Work. 


HUNTOON GOVERNOR CO., Lawrence, Mass. | 


Circulars mailed on application to 


1866.) 





SCHLEN KER’S 


Screw Cutting and Nut Tapping Machines, 


Seven Different Sizes, 
‘anSOTRIV) poye1IsN[[] Joy pug 





The Most Simple, Rapid, Strong, Durable, Powerful, Accurate, 
and Has More Good Points than any other 
Bolt Cutter in the World. 


HOWARD IRON WORKS, Buffalo, N.Y. 


you saw this. 
THE 


etdard Emery Whee, 


KH. A. GODDARD, 


Gen. Sales Agent, 


Ay 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 





DEALER IN 


MAOCEINISTsS’ SUPrrLiIEas. 


 titesiieaein die FULTON STREET, NEW YORK. 
THE MORSE FEED-WATER HEATER AND PURIFIER. 








‘ 








fitnbery oii tng St.L. 
| Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 


engines. For further particulars, address 
Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. Fo. WANGLER, St. Louis Boiler Works, 


E L. MORSE 














BS aoe i 
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Patent Automatic Cut-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEWBURGH, N. Ys 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOCETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 





COMPOUND ENGINES 
For City Water Works; also for Manufacturing parposes, etc, aad duty guaranteed.) 
MARINE AND STATIONARY ENGINE 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, IRON 
‘AND BRASS’ CASTINGS, &. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


The Consolidated Safety-Valve Co. 


51 and 53 Sudbury Street, Boston. 
Capital, $100,000. 


CHAS. A. MOORE, 


Pres. and Gen’l Manager. 


MARTIN LUSCOMB, 


Treas, and Secretary. 


GEO. W. RICHARDSON, 


Superintendent. 








Sole Owners of all Safety-Valve 
Patents granted to 


E. H. ASHCROFT, Boston, Mass, 


AND 


GEO. W. RICHARDSON, Troy, N. Y. 


These Patents cover all Safety-Valves utilizing the recoil action of steam, and familiarly 
known as ‘‘ Pop Safety-Valve.” 


(ae~ Purchasers, beware of enfringements of our Patents. &) 


FROM 1-4 TO 10,000 Ibs. WEIGHT. 
te’ | to ates, sound and solid, of unequaled strength, toughness and 
urabilit; 
An a e substitute for forgings or cast iron requiring three-fold 
Gearing ft - all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 


tives, etc. 
12, “- Ceak Shafts of this steel now running proved superior to wrought 
Cc RANK SHAFTS, CROSSHEADS ant GEARING specialties. 
Circulars and Price Lists free. Addres 
CHESTER STEEL CASTINGS co. 


Works, CHESTER, Pa, — 407 Library St., PHILADELPHIA, 


D. SAUNDERS’ SONS, 
Yonkers, N.Y., 


Manufacturers of 
Steam and Gas Fitters’ 
TOOLS, 

Pipe Cutting & Threading 
MACHINES 
For ripe Mill Use, &e., 
A SPECIALTY. 


Send for Circular, and say where 
you saw this advertisement. 


MIDVALE STEEL WORKS, 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear 
Blades and Granite Drills. 
ALSO, 


Machinery, File, Fork, Hoe and Spring Cast Steel. 


Address A. M. F. WATSON, 
Warehouse, 12 North 5th Street, Philadelphia. 

















General Sales Agent. 


AMERICAN MACHIN Ist. 
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THE “BROWN” 


AUTOMATIC. CUT-OFF. ENGINE 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 

































SIZES and PRICES. A NEW DEPARTURE. 


cverticax. VERTICAL AND HORIZONTAL ENGINES AND YACHT ENGINES 


\oree OF FROM 10 TO 30 H. P. 
NAME. | Power. PRICE. At a Reduction of Fifty Per Cent. from Former Prices. 


7 eae | —— BEST MATERIAL. BEST WORKMANSHIP. LOWEST PRICES. 
Rear | 10 | $225 Manufactured by HEALD, SISCO & CO., Baldwinsville, N. Y. 
Send for new Illustrated Circular, giving full description, and convincing 





Queen | 15 250 testimonials, of which the following is a specimen: 

U. S. ENGINEER’s 7} 
Monarch) 20 300 PITTSBURGH, Pa., July 23, 1879 

| Messrs. HEALD, Sisco & Co., Baldwinsville, N. Y. 
Vulean | 30 350 Gentlemen :—In reply to’ your letter of the 19th instant, I have to say that we 


have had one of your “ Reliable ” horizontal engines wl work since the —e of 
October, 1878, up to the present time. It has been used for driving one of your 
HORIZONTAL No. 10 Centritugal Vertical Pumps, and has given us entire satisfaction. The 





only repairs necessary has been the replacing of the piston packing once. 
Meteor , 10 | $200 Yours truly, T. A, MAHAN, 
; ist Lieut. Engineers. 
Reliable| 20 250 [We desire to call particular attention to the above letter, as since it was re- 
ceived by us, Lieut. Mahan hasconfirmed his good opinion of our Engines there- 
Hereules| 30 in expressed, by ordering two more of them.] 








POND & BRADFORD 
STEAM BOILER. 


MOST REMARKABLE FOR 


Safety, Economy, RA ERENY 


ALSO, FOR 

Perfect Joints, freedom from 
Leaks, and unequaled Expan- 
sion. 









































Rapid Steaming. <a : : 

Dry Steam and Uniform Water Bene BRane = 
ue. EET EEL EE 

Cleaned Easily and with little BEen | tS 
Labor. oe : = 

Suited to all kinds of Fuel. Ee : eS 

A Large Stock on Hand. eS a 








POND & BRADFORD ‘BOILER co. 
For Illustrated Article, see BA Cortlandt Street. 


Am. Macuinist, Oct. 4. 
WHITTIER MACHINE CO. 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. VW. Office, 120 Broadway. 





MACHINE TOOLS. | 
STANDARD GAUGES. 
Corrective Gauges. 
Measuring Machines. 
Pas seme Adjustable Reamers. 


PM BETTS MACHINE CO. 
Wilmington, Del. 


PRENTISS PATENT VISES, 


ro ADJUSTABLE JAWS, 
im atouary and Patent Swine) otloms 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST. 
SEND FOR CIRCULAR. 


BETTS “MACHINE ~ 
wien ft 

















STEAM BOILER TUBE CLEANER. 


For illustrated article on Steam Tube Cleaner, see issue September 13th. 


WiLnrAM Cooke, 
DEALER IN MACHINERY AND SUPPLIKES, 


SOLE AGENT, 
No. 6 Cortlandt Street, = = =| = New York City. 


SEND FOR CATALOGUE. 
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Amateur Geared Chucks 


IMPROV EHD. 
23 in. Diam., price $6.00. 24 in., $5.50. 


Made with extra Jaws for $1.00 per set. The Jaws, Scroll 
and Pinions are forged steel. Workmanship first-class and 
warranted. Hole through the Chuck § 1m. Also, the 
BEST all Steel Drill Chuck in the world 0 to gths. List 
price, $6.00. 


A. F. CUSHMAN, 


Address the manufacturer, 


Hartford, Conn. 








STEEL AND IRON 
BOILERS. 


All sizes to 225 horse- 
power. 


HORIZONTAL. 
VERTICAL 


Automatic Cut-off 








Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 


Yacht Engines, 
Semi-Portable 
Engines. 


HOISTING MACHINERY and ELEVATORS ressonante in price. 


reasonable in price. 


FRICTION CLUTCH PULLEYS AND CUT OFF COUPLINGS. 


We manufacture the ‘‘Giant Friction Clutch Pulley,” known as the ‘‘Captain.” Is the 
Best in the World for connecting the gearing of callender rolls, hoisting coal, logs or 
freight. Our Clutch can connect any amount of power, at any speed, without slacking the 
motive power in the least, and gives no shock, is easy to ship and unship, in fact this is the 
only Clutch that can do heavy work satisfactorily. Can be seen with power applied at 95 


and 97 Liberty Street, N. Y. 
D. FRISBIE & CO., New Haven, Conn. 


Forged Gi Twished Machinists’ Dil, 


By an improved process of manufacture warranted 
to do more work than any other drill in market with 
less liability to injury. 








A PRACTICAL TREATISE 
COMBUSTION OF COAL, 


Including Descriptions of various MechanicalDevices, 
tor the Economic Generation of Heat by the Combustion 


of Fuel, whether SOLID, LIQUID, OR GASEOUS. 
wetisan' lx. pawn. N. ¥. TWISTED DRILL CoO, 
1 Vol., large 8v0., illustrated. 240 Plymouth St., Brooklyn, N. Y. 
Price, Extra Clot $2.50 
“6 Half Morocco, - 3.50 





Sent, postage paid, to any part of the United States 
upon receipt of the price. Address 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 












~MODEL. WORK-SEAL PALSSES- 


TEEL NAME STAMPS. 


u| 














A ao, A = 207 ln Oe 





A LARGE ASSORTMENT 


NEW AND. SECOND-AND 
MACHINERY 


STEAM ENGINE MACHINERY. 


One Corliss Beam Condensing Engine, 30 in.x72in. 
One Delemater “ 26 in.x48in. 
One Beam Engine, 6 horse power, 5 in.x10 in. 

Five Horizontal Engines, 9 in.x16 in. 

Two as id 8 in.x12 in. 

Two 10 horse Hoisting Engines. 

TwodS ‘ Portable * 

All the Machinery for a large Flour Mill. 





SECOND-HAND 
Machinists Tools. 


Bk. Geared, Screw 





One Engine Lathe, 36 1n. x 18 ft.. 
Cutting, &c 

One Engine Late, 26 in. x 13 ft., very heavy. 

One Engine Lathe, 20in.x ft. Johnson's. 

One ‘ 20 in. x 1244 ft. Hewes & Phillips. 

Three ‘ “6 20 in. x 83g ft. Wood, Light & £o 0. 


Two ‘ “ 18 in. x 83¢ ft. 
MACHINISTS’ TOOLS. Two ‘ “« 16 in, x 6 ft. P “ * “Me 
“ 
ad Lathe, 28 in.x20 ft. Une “ “ 18 ~ : $ ft, Wheeler. 
— “ br gear One ‘* $s 6in. x 10 ft. Not Screw Cutting. 
One “ 99 in-x8 ft. Two Hand Lathes, 18 in. x 44% ft. 
One “ 40 in.x98 ft One ‘ . 15in;x8ft. Pratt & Whitney. 
. . ‘ 
ane Eaters Maker’s sath. — “ “ is = b St 
ne Planer, 42 in.x42 in.x16 ft. cf ‘ a eee , 
Gne M42 in.x42 in.x9 ft. (Pond, maker). - : « Sea rey 
ne 30 in.x30 in.x7 ft rss oft. 
One ‘“ 27 in.x24 in.x6 ft. (Pond, maker). yd Pigg om : _ 4 > tte } ang <<... re 
One “ 27 in.x22 in.x4 ft. One “ 380in.x30in. x7 ft. : ‘ 
One Shaper, 18 in. stroke. One “ in. x 2in.x4ft. W.L. & Co 
. in. stroke d Fy ‘ aa . 
One | "aenearin tako: One “ 16in,x16in.x3ft. Pratt & Whitney, 


One Crank Planer, 24 in, stroke. 


a Slotting 3 Machine, 86 in. stroke. 7 ft. wide. Sain & ta, Geli Shapers. Gonia: 


12 in. stroke, 30 in. wide. 


‘cc “ 
on Bement & Son’s Boring Machine. a 4 “ “ net Maen Co. 
Fined ee “ Borage Machine. One Brown & Sharp Universal Milling Machine. 
g Machine, One No. 8 Garvin Milling Machine. 


One Merrill Drop Hammer. 
Eighteen Drilling Machines. 
One Root Blower. 


One Wood, Light & Co. Pattern Milling Machine. 
Five Lincoln b neng ma Machines, 
> One Pond’s Index ers. 
One Sogt ae mnenes ged x acks. One Suspension Drill. Bk. Geared, Self-Feed. 
a ee 2 One each No. 0 P. and W. 2 and 3 Spindle Drills. 
‘* Pair Hand Sh ‘ One each No. 1 P. and W. 3and No. 2, 4 Spindle Drills, 
“ fe Te ee atlas One Sensitive Drill, drills to 3-16 in. hole, 
na setintieanren Two 2-Spindle Profiling Machines. 


WOOD WORKING MACHINERY. Que No.8 Pratt & Whitney Gerew Machine, Fitin. 
One Schenck Planer and Matcher. One No. 1 Brown & Sharpe 46 ‘© Chasing Bar. 
One Patent Hub Boring Machine. TwoNo.2 “ é # 


One Daniels Planer, 30 in. wide x 30 ft. 
One First & Pyrible Band Saw. 
ne Carriage Maker’s Dressing Machine, 


STEAM PUMPS, 


One Knowles Special Pump, No. 7. 
One Woodward Steam Pump, No. 4. 
One Cameron Steam Pump, No. * 
e No. 


One No. 4 Stile’s Punch Press. 

One 2H. P. Baxter Engine. 

Onelo “ 

Seven Ste hens ies. 

Belting, Shafting and Miscellaneous Machinery. 


EF BULLARD, 
14 Dey Street, New York. 





One Guild & Gentine Steam Ae No. 3. 


J. Gray’s Machinery Depot 


87 Dey Street, New York. 





The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


— SS Owe ee: oN GN ee | CR 


Room 42, Coat and Iron Exchange, New York, 


HILL, CLARKE & 00., 36 & 38 Oliver Street, Boston. 


AIR ENGINES. *° “xo Gs 


NO ENGINEER. 


No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery. 


91 & 93 Washington St., N. Y. 











The George Place Machinery Agency 


Offer for sale all the second-hand tools of 
the Wood & Light Machine Co., at their 
Works; also a number of new tools made 
by them at very low prices; also a large 
assortment of new and second-hand tools 
and machinery in stock. SEND FOR A 
LIST. 


The George Place Machinery Agency, 


121 Chambers & 103 Reade Sts., New York. 





RUSS INSER & DUNIW, 
Schuylkill Falls, Philadelphia. 


DOW NER?S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 


Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new orclean boilers scale cannot form, as 
scale-producing constituents are neutralized. 
IN BARRELS AND HALF BARRELS, 
Circulars on application. 
A. H. DOWNER, 
(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N. We 





Sole manufacturers of the Excelsior Steel Tub 
Cleaners. Price, $1.00 perinch. Send for Circular con 
taining names of users who consider it indispensable 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“VYViotT'o hh” 


Pent Water Heater and Purifier 








GEORGE PP. CLARK, 
Manufacturer of the Patent 


rUBBEtFre CASTOR. 





SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfect in action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 
Once tried See 8 liked. 

EORGE P. CLARK, Windsor Locks, Ct. 


TYPOGRAPHIC ENGRAVING. 


Steel Punches, Letters and Figures, and 
Steel Stamps for Stamping all 
kinds of Metals. 


Telegraph and Coupon Wheels. 


Mechanical or other Engraving done on Metal 
Patterns for Casting in Sand. 

All such work I do in the best style of art, and 

warrant complete satisfaction. 


S. KE. ADAMSON, 9 Murray St. 





Write for Prices and further information. 
"SOTO UWIBE4G JOJ 1048 A, sutfjumg pue survey I0J 





(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 








The Artist Steel Stamp and Punch Cutte: 


WORCESTER, MASS. 
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BROWN . SHAPPE MEG. HIE | THE PRATT & WHITNEY Co. 
ITIARTFORD, a ace U.S. A. 


Drop Mam mrs, 


PUNCHING PRESSES, 
MANUFACTURERS OF THE Te HAND DRILLING MACHINES, RATCH- 


Universal Grinding Machine, SS 4 i fi i ‘ ET DRILLS, COMBINATION LATHE 


This Machine is arranged for doing a large : ‘i ¥ CHUCKS, CUTTERS FOR TEETH OF 
variety of operations of grinding, by the use of 


solid emery or corundum wheels. An addi- | m GEAR WHEELS, SCREW PLATES, 
tional movable table, capable of adjustment by : i i | \ 
a tangent screw and graduated arc, admits of ih : / | wiv HAND, MACHINE NUT AND PIPE 
o? straight and curved taper grinding with the cen- 
. ters of the machine always inline. It is specially : iy ; Bigi <APS, AND BOLT CUTTERS, 
= adapted for grinding soft or hardened spindles, i re { 
arbors,cutters, either straight or angular,reamers Z \ 
“and standards; also for grinding out straight and Y. In connection with their business of 
taper holes, standard rings, hardened boxes, } x) 
jewelers’ rolls, &c. The work can be revolved 
upon dead centers or otherwise. The grinding 
—= wheel can be moved overgthe work at any angle, ; ! f 
—=by which means any taper can be produced. = MACHINE and Special Machinery, me. 
Wheels from one-quarter inch to twelve inches in : 


diameter can be used either with or without water. The feed works and slides of the machine are PRICE Lists FURNISHED @N APPLICATION. 
covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 


provided for with graduated arcs. A special chuck, for holding work for having holes ground, accom- 
panies each machine. The spindle and boxes of the machine are of cast steel hardened and ground, THE BILLINGS & SPENCER Co. 
Distance between centers, 28 inches; will swing 12 inches diameter. i Cuas. E. Brixines, Pres’t and Sup’t 
° . . . E. H. Stooxer, Secre ; 
L. H. Hout, Treasurer. — /B\, rane , ate 


MACHINE TOOL WORKS, BART ron phsnin ae 


Billings’ Adjustable Pocket Wrench. 


Providence, KH. IL 





MACHINISTS’ TOOLS, GUN, SEWING 








FORMERLY 


FERRIS & MILES, 


Twenty-fourth & Wood Streets, 


(Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA. 


STEAM HAMMERS, DROPS, &c. 


Having recently introduced many valuable and novel improvements 
into the construction of Steam Hammers and Drops, we are now pre- 
pared to furnish these machines in greater perfection than has been 
hitherto possible. Our new balanced Valve enables more work to be 


done with less steam and with no appreciable wear. Our new method 
ot adjustment prevents all the side play and lost motion, which 1s so 
destructive to such machinery, while the facility of handling is made 
such as to eclipse all previous efforts in this direction. 


i 2% Write direct, we employ no agents ! PATENT SCREW PLATES AND DIES, 
upshot N FRED’K B. MILES. WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


ami FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
f WRENCHES, &c., and all descriptions of 


la 
STEEL AND IRON DROP FORGING S 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus- 
é trated Catalogue and Price List. 


wereny without Boiler, Steam, Coal, Ashes or Attendance. | J.M. CARPENTER & : 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. PAWTUCKET.R.1I. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 


} Bustncer or other attendant while running. Recommended by Insurance Manufacturer of TA PS AN D Di ES of every description. 


UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, Also, for sale low, UNITED STATES STANDARD GAUGES, from X to 8 inch. 
Printing, Ventilating, Running small Shops, etc. 


2,4 and 7 H. P. and upwards. Built by 


SCHLEICHER, | SCHUMM & CO., 3045 Chestnut St., Philadelphia. 
Babcock & Wilcox Water-Tube Steam Boiler, 














Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All jointsmade by expanding’ wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment Adapted‘to all kinds of tue!. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attaipableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
peompry, Suz furnished. 

BCOCK & WILCOX, Engineers, 
80 Cortlandt St., New York. 


WORCESTER, MASS. 





DAVID W. POND, 


Engine Lathes, Planers, Drills, &c. 


W. B. FRANKLIN, Vics-PRESIDENT. 
J. B. PIERCE, SEcRETARY. 





Send for Catalogue of New Designs. 








GOLD MEDAL AWARDED PARIS EXPOSITION, (878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Presses, Diss and Special Machinery 


FOR WORKING SHEET METALS, &c. 


| gy te ee FRUIT AND OTHER CAN, TOOLS. 
Catalogue ul | » \Y 167 to 178 Plymouth St., cor. Jay, Brooklyn, N. ¥. 
wetsoport, | Monitor Binders zz: American Machinist, : ¥ 


Catalogues in English, French and German sent on application, in which 
Penn. $1.00 EACH, BY MAIL OR EXPRESS, prices are eompuben t in Dollars, Pounds, Francs and Reichsmarks. 





SEND FOR CATALOGUE illustrating every 
variety of 
STEAM PUMPING MACHINERY. 


COPE & MAXWELL MF’G CO. 
HAMILTON, OHIO. 


Photographs and Prices furnished on appli- 


g. Cuts, 
LOWELL, MASS., U. &S. A. 











|Machines THER. Send for 
at reduced our new 


O. W. FIFIELD, manufacturer of ENGINE LATHES from 


16 to 48 in. swin 


prices, « Illustrated 


| cation. 














